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when eating moves outdoors... 


CREMOSUXIDINE 


SULFASUXIDINE® SUSPENSION WITH KAOLIN AND PECTIN 


CONTROLS “SUMMER COMPLAINT” 


For people at work or on vacation, “summer complaint” is an annoying hazard of 
warm weather. Changes in routine or in eating or drinking habits can cause diarrhea 
and ruin summer days. 


CREMOSUXIDINE gives prompt control of seasonal diarrhea by providing antibac- 
terial and antidiarrheal benefit. It detoxifies intestinal irritants and soothes inflamed 
mucosa. 


Chocolate-mint flavored CREMOSUXIDINE is so pleasant to take too! 
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® RADON SEED THERAPY 


Q. Could a woman undergoing radon seed 
therapy for cancer of the cervix emit harmful 
radiation? Are such patients usually ambulatory 
while the radon seeds are in place? 
M.D.—Pennsylvania 


A. I would first like to say that radon seed 
therapy for cancers of the cervix is not the treat- 
ment of choice, and, in fact, for general pur- 
poses is considered obsolete. If for some reason 
it has been performed, the following factors 
can be considered: 

1. Radon seeds stay indefinitely. 

2. The half-life is approximately three and a 
half days, which means that after a week there is 
very little radiation left, and usually after a 
month it is completely negligible. 

3. The amount of radiation emitted depends 
on how many millicuries have been put in the 
pelvis. 


TRICHOMONAS VAGINITIS 


Q. For the past 18 months, a 24 year old mar- 
ried woman has been treated intermittently for 
Trichomonas vaginitis, but without success. At 
the six week checkup following the normal birth 
of a daughter, the patient’s vaginal smear was 
positive for Trichomonas; she also had pruritus. 
After three months of treatment with vacisEc® 
douches and FLORAQUIN® Vaginal Suppositories, 
the symptoms subsided; however, the smears re- 
mained positive. 

Further treatment included TRICOFURON® Vagi- 
nal Suppositories and insufflation of Tricofuron 
powder every four days. Since the husband’s 


westions answered 


Readers may send questions from 
their own practice or other medical 
problems which will be answered 
by qualified consultants. Replies are 
forwarded by mail immediately and 
selected questions and answers are 
published each month in this section. 


smear also was positive for Trichomonas, he was 
given 100 mg. of TRITHEON® three times a day 
for 10 days. Subsequent smears of both the pa- 
tient and her husband were negative. 

A month later the vaginal smear was again 
positive. A pelvic examination revealed no gross 
findings that would indicate the Trichomonas 
was being harbored in the Bartholin glands. The 
latter course of treatment is being resumed for a 
month, with both the patient and her husband re- 
ceiving Tritheon the last 10 days. If the vaginal 
smear remains positive, what further treatment 
should be used? 

M.D.—Missouri 


A. There is nothing more frustrating than the 
prolonged and often ineffectual treatment of some 
cases of Trichomonas vaginitis. We have found 
the use of oral preparations to be practically 
worthless. The urologists are able to accomplish 
a great deal in the male by weekly prostatic mas- 
sages. Precautions must be taken against any 
reinfection. 

Gynecologists at Duke University have recent- 
ly advocated the use of a new preparation called 
Pernox in jelly and douche form. It is suggested 
that, on 12 successive nights, the patient apply 
the preparation after a lactic acid douche. Pernox 
is now for investigational use only, but I am sure 
it can be obtained from the manufacturer. 

If the patient fails to respond to this, I would 
suggest that each morning and night she take a 
douche of a saturated solution of sodium chlo- 
ride. The solution consists of a quantity of boil- 
ing water to which salt has been added until it 
will no longer dissolve. This works on the prin- 
ciple of osmosis and is supposed to dry up the 
parasite. 

(Continued on page A-20) 
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when you treat common bacterial infections... 


measures therapeutic success 


Pentids 


Squibb 200,000 Unit Buffered Penicillin G Potassium Tablets 


when an oral penicillin is indicated...prescribe Pentids 


Six years experience by physicians in treating many mil- 
lions of patients with Pentids confirm clinical effective- 
ness and safety. Excellent results are obtained with 
Pentids in many common bacterial infections with only 
1 or 2 tablets t.i.d. Pentids may be taken without regard 
to meals. Pentids are economical .. . cost less than other 
penicillin salts. 

DOSE: 1 or 2 tablets t.i.d. without regard to meals 
SUPPLY: Bottles of 12, 100 and 500 tablets 


SQUIBB 
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other Pentids products 

NEW Pentids For Syrup: Squibb Flavored Penicillin Powder: 
when prepared with 35 cc. of water, the preparation pro- 
vides 60 cc. of fruit-flavored syrup, 200,000 units per tea- 
spoonful (5 cc.). 

Pentids Capsules: Squibb Penicillin G Potassium 200,000 
Unit Capsules, bottles of 24, 100 and 500. 

Pentids Soluble Tablets: Squibb Penicillin G Potassium Sol- 
uble Tablets—200,000 units, vials of 12, bottles of 100. 
Pentid-Sulfas Tablets: Squibb Penicillin with Triple Sulfas, 
bottles of 30, 100 and 500. 

These formulations are given % hr. before meals or 2 hrs. 
after meals. 


Squibb Quality—the Priceless Ingredient 
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STAPHYLOCOCCAL INFECTION 


Q. What measures may be taken to prevent 
staphylococcal infection from spreading in a hos- 
pital and to eliminate staphylococci found in 
rooms and in nasal and throat swabs among the 
hospital staff? 

M.D.—Prince Edward Island 


A. This subject is well treated by H. T. Caswell 
and associates in Surgery, Gynecology and Ob- 
stetrics (106:1, 1958) and by Stuart Mudd and 
associates in the Journal of the American Medi- 
cal Association (166:1177, 1958). 


©@ LYMPH NODES AND ALLERGY 


Q. Four years ago a 24 year old nurse had a 
sore throat, conjunctivitis and swelling below the 
right mandible. Results of blood studies were 
normal, there was no indication of lupus ery- 
thematosus, and her temperature never rose above 
100° F. Within two weeks of the onset of illness. 
which was diagnosed as mumps, the symptoms 
subsided. However, a cervical, inguinal and axil- 
lary lymphadenopathy was noted, and the nodes 
were described as shotty, nontender and discrete. 

Although the nodes persisted, the patient re- 
mained asymptomatic until two years later when 
she was hospitalized because of severe headaches 
and pains over the entire back and neck region. 
Results of a spinal fluid test, a complete blood 
study, heterophil and L. E. tests and a liver pro- 
file were within normal limits. The sedimenta- 
tion rate was 24 mm. and the temperature read- 
ing never exceeded 99.6° F. Roentgenograms of 
the thoracic and lumbar spine revealed nothing 
unusual, and within four days the condition dis- 
appeared completely. That summer, while vaca- 
tioning on a farm, she noted itching of the nose 
and eyes when she came in contact with hay or 
animals (particularly horses and pigs) which 
was followed by epiphora, rhinorrhea and occa- 
sional hives on the arms and buttocks. She also 
noted an increase in size of all pre-existing nodes 
with some tenderness over the cervical nodes. 
For three months she had had enlargement of the 
inguinal and cervical nodes with tenderness of 
the cervical nodes on the 10 days prior to her 
menses. She was given PLIMASIN® and the condi- 
tion was markedly alleviated. 

Following her return, the patient consulted me 
for the first time. A physical examination re- 
vealed numerous shotty, discrete, movable and 


Your Questions Answered 


nontender cervical, axillary and inguinal nodes. 
The liver and spleen were not palpable; a com- 
plete blood study, L. E. test. sedimentation rate, 
liver profile and Brucella titer test gave negative 
results, and the chest x-rays were normal. Al- 
lergy tests were positive for animal danders, 
grasses, trees and house dust. 

Since her initial examination, the patient con- 
tinues to have enlargement and tenderness of the 
cervical and inguinal nodes, with generalized 
arthralgia prior to her menses. She also has had 
numerous episodes of allergic conjunctivitis and 
hives on the arms and buttocks. I have recom- 
mended biopsy of the lymph nodes, and I should 
like your opinion on further treatment. 


M.D.—Illinois 


A. The differential diagnosis in this case in- 
volves chronic generalized lymphadenopathy 
without other striking clinical or laboratory fea- 
tures. There is some suggestion of fluctuation in 
the size of lymph nodes, but their approximate 
size is not given. Allergic reactions are present, 
with results of studies implicating animal dander, 
grasses, trees and house dust as precipitating sub- 
stances. There was some exposure to possible 
sources of Brucella organisms, presumably after 
the development of swollen lymph nodes. 

The most likely possibility would seem to be 
one of the lymphoblastomas. Although the his- 
tory is long and without more evidence of active 
disease, such a circumstance occasionally is re- 
ported in giant follicular lymphoblastoma or 
Hodgkin’s paragranuloma. Another possibility is 
Boeck’s sarcoid. Chronic infectious granulomas, 
such as tuberculosis or brucellosis, are possible, 
but more evidence of general reaction would be 
expected if they were present. Furthermore, the 
reaction of an agglutination test for Brucella or- 
ganisms was negative. The presence of allergic 
states and arthralgias suggests some possibility 
of lupus erythematosus, in spite of a normal sedi- 
mentation rate and repeatedly negative tests. 

Biopsy of material from lymph nodes would 
be the primary diagnostic procedure to perform. 
and it should be repeated if specimens from 
nodes initially are found to be normal. Sections 
of nodes should be studied histologically and 
cultures should be done. If repeated biopsy re- 
sults are negative, studies of bone marrow could 
be conducted for the presence of granulomas. 
Tests for lupus erythematosus could be repeated, 
especially at times of clinical flare-up of the con- 
dition, and tuberculin tests could be done. 
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because it can be taken at 
8:00 P.M. or later 

without interfering 

with sleep. 


“5 times safer (LD/50) than d-amphetamine’” 


administration and dosage: 
Average dose: 5 to 10 mg. twice daily. 


how supplied: 
Bottles of 100 tablets, each tablet containing 5 mg. 
of 1-phenyl-2-aminopropane alginate. 


1. Se. Exhibit, N. Y. State Med. Meeting, Feb. 18-21, 1957. 
+Patent Pending *Trademark 


NORDMARK Pharmaceutical Laboratories, Inc., Irvington, N. J. 
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I am very pleased to devote this month’s column to the following dis- 
cussion on the comparative value of various tests for proteinuria.—A. H. 


Sanford, M.D. 


Comparison of Turbidimetric 
and Colorimetric Methods 
for Detecting Proteinuria 


JOSEPH C. SHERRICK} AND MELVIN M. CHERTACK# 


University of Illinois College of Medicine, Chicago 


BReceENTLY, two new tests for proteinuria have 
been introduced for use in the clinical labora- 
tory: ALBUTEST®,'* a colorimetric tablet test, 
and ALBUSTIX®, a colorimetric reagent strip 
test. Both of these tests involve the adsorption 
of protein on the surface of an inert carrier of 
cellulose adjusted to approximately pH 3 by a 
salicylate buffer. At this pH, the indicator 
changes from light yellow to blue in the pres- 
ence of protein. 

The purpose of this report is to compare 


*"meritus Staff, Division of Clinical Pathology, Mayo Clinic; Director 
of Laboratories, Rochester State Hospital, Rochester, Minnesota. 


+Pathologist, Grant Hospital, and Clinical Assistant Professor of 
Pathology, University of Illinois College of Medicine; {Attending 
Physician, Grant Hospital, and Clinical Instructor, Department of 
Medicine, University of Illinois College of Medicine, Chicago, Illinois. 
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JOSEPH C. SHERRICK MELVIN M. CHERTACK 

these two new tests with two of the older tur- 

bidimetric methods used in a series of routine 

urinalyses in the laboratory of a large metro- 
(Continued on page A-24) 
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SUPPLIED: Bottles of 60 tablets. 


EACH TABLET CONTAINS: Miltown® (meprobamate, Wallace) ......... plana 


2-methyl-2-n-propyl-1,3-propanediol dicarbamate 
Conjugated Estrogens (equine) .... 
DOSAGE: One tablet t.i.d. in 21-day courses with one week rest 


periods. Should be adjusted to individual requirements. 
Literature and samples on request. 


® 
WW) WALLACE LABORATORIES, New Brunswick, N.J. 
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politan hospital. We do not intend to discuss 
the value of urine protein testing in diagnosis 
of disease; we shall merely present a compari- 
son of four methods of detecting proteinuria. 


Tests and Methods 


Exton’s qualitative test—Approximately 
equal quantities (about 3 ml.) of centrifuged 
urine and Exton’s qualitative reagent (made 
by dissolving 176 gm. anhydrous sodium sul- 
fate and 100 gm. sulfosalicylic acid in distilled 
water to give a total volume of 2 1.) are mixed 
in a narrow test tube and observed immediate- 
ly from above through the length of the tube 
for turbidity, which indicates a positive reac- 
tion. Results are graded as negative, trace, 
1+,2+.,3+ or 4+, according to the degree 
of turbidity and flocculation. 

Bumintest*—Equal quantities (about 1 
ml.) Bumintest solution (made by dissolving 
4 tablets in 30 ml. water) and centrifuged 
urine are mixed in a small test tube, which is 
held against a dark background and observed 
immediately through the width of the tube for 
turbidity. Positive reactions are graded nega- 
tive, trace, 1+, 2+-, 3+ or 4+, according 
to the degree of turbidity and flocculation. 

Albutest*—-A tablet is placed on a clean 
surface, and one drop of urine is placed on 
the tablet. After the urine has been absorbed, 
two drops of water are added to the tablet. 
The blue-green color remaining on the surface 
of the tablet after the addition of the water is 
compared with a color photograph showing 
typical reactions for negative, trace, small and 
large amounts of protein. 

Albustix*—A test strip is dipped into the 
urine specimen and immediately compared 
with the color scale on the label, with colors 
representing protein concentration of 0, 30, 
100, 300 and over 1000 mg. per 100 ml. 

Plan of experiment—FExton’s qualitative 
test is the routine laboratory method for de- 
tecting urine protein at Grant Hospital. It was 
carried out by the laboratory technologist who 
regularly performs urinalyses. The other quali- 
tative tests were done by a second technolo- 
gist. It was considered that another qualita- 


*Ames Company, Inc., Elkhart, Indiana. 


Laboratory Notes 


TABLE 1 


COMPARISON OF Exton’s, BUMINTEST, ALBUSTIX AND 
Aputest Tests ON 225 Routine Urine SpecIMENS 
From Hospitat PATIENTS 


NUMBER OF RESULTS 
SPECIMENS 
112 Negative in all four tests 
24 Positive in all four tests 
29 Trace in all four tests 
2 Positive in Albustix; negative in others 
58 Trace-negative (see table 2) 


tive turbidimetric test, in addition to the color- 
imetric tests, should be carried out by the sec- 
ond operator, so that any apparent differences 
could be properly attributed to either opera- 
tors or methodology (i.e., turbidimetric versus 
colorimetric). The second operator also did 
a comparative study of the two colorimetric 
methods and one turbidimetric method on a 
second series of urine specimens from the 
outpatient department of Grant Hospital. All 
specimens containing 100 mg. protein or more 
per 100 ml. were diluted serially with nega- 
tive urine, and each dilution was tested with 
each of the three tests. 


Results 


Results of the tests on the 225 urine speci- 
mens examined by two technologists are sum- 
marized in table 1. When a specimen was posi- 
tive for protein with one test, it was positive 
with all tests (24 specimens), except in two 
cases in which highly alkaline urine specimens 
gave false positive results with Albustix. The 
complete agreement with all four tests of 112 
negative and 29 trace results requires no com- 
ment. The 58 specimens which gave trace re- 
sults with some tests and negative with others 
are further explained in table 2. Both trace 
and negative results are distributed in a ran- 
dom manner. The difference between the num- 
ber of trace and negative results obtained is 
not significant for any one test or for either 
technologist. This would seem to indicate that 
a trace result may depend on minor differ- 
ences of interpretation, and that in this re- 
gard the new tests are as good as the old. 

(Continued on page A-26) 
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SPARINE quickly quiets the hyperactive patient. It eliminates agitation, subdues 
aggressive resistance, and induces a detached view toward pain and stress. Thus, it 
facilitates diagnostic studies, therapy, and convalescent management—unhampered 


__ by excitement or belligerence. 
SPARINE gives prompt control by intravenous injection and effective maintenance by the intra- 


muscular or oral route. It is well tolerated in all three methods of administration. 
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TABLE 2 


' BREAKDOWN OF TRACE-NEGATIVE RESULTs IN URINE 
SPECIMENS LIsTED IN TABLE 1 


Laboratory Notes 


TABLE 4 


BREAKDOWN OF TRACE-NEGATIVE RESULTS IN URINE 
SpecIMENS LIsTED IN TABLE 3 


NUMBER OF | TESTS : 
SPECIMENS | Exton’s | Bumintest | Albustix | Albutest 
11 - — |} — | Trace 
9 | Trace 
8 Trace -- — | - 
4 — Trace 
7 Trace | Trace —_ — 
3 | Trace Trace 
10 — Trace Trace — 
3 | Trace Trace Trace — 
2 — Trace — Trace 
1 | Trace Trace — Trace 


The results of three of the tests done by one 
technologist on 138 urine specimens of outpa- 
tients are summarized in table 3. The agree- 
ment in 114 of the tests can readily be seen: 
the single false positive result with Albustix 
was again related to high pH. The apparent 
disagreement is further explained in table 4. 
Here again there is random distribution of 
trace and negative results. The Bumintest ap- 
pears slightly more sensitive and the Albutest 
slightly less sensitive, but differences are not 
sufficient for definite conclusions. Minor dif- 
ferences in interpretation also might account 
for the variation in these results. 

Quantitative protein determinations were 
performed by Exton’s quantitative method* 
on all specimens which gave trace results with 
some tests and negative results. with others; 
all these specimens contained less than 10 mg. 
protein per 100 ml. It should be noted that 
other tests for urine protein’ are inconsistent 
at this level. 


TABLE 3 


Comparison oF BUMINTEST, ALBUSTIX AND ALBUTEST 
Tests ON 138 Urtne SpeciMENS From OutpaTIENTS 


NUMBER OF 


SPECIMENS RESULTS 


87 Negative in all three tests 
25 | Trace in all three tests 
2 Positive in all three tests 
1 | Positive with Albustix; negative with others 


23 Trace-negative results (see table 4) 


NUMBER OF | — 
SPECIMENS | Bumintest | Albustix | Albutest 
ll | Trace | — | 
2 | Trace 
1 Trace 
Trace | Trace 
2 | Trace | — | Trace 


In addition to the comparative study, the 
colorimetric tests were carried out on all urine 
specimens after the addition of 25 and 400 
mg. bovine albumin per 100 ml. On one-third 
of the specimens in the series, colorimetric 
tests were also done after the addition of 100 
mg. human serum protein per 100 ml.* In 
every case, the expected reaction was obtained 
with both the tablet test and the strip test. This 
indicates that there were no substances found 
in a series of random urine specimens from 
hospital patients with different diseases who 
were taking medications which interfered with 
the colorimetric tests for proteinuria. 

All urine specimens showing a quantitative 
protein content of 100 mg. or more per 100 
ml. were diluted serially with clear negative 
urine to give as many as possible of the dilu- 
tions containing 800, 400, 200, 100, 50, 25, 
12.5, 6.3 and 3.1 mg. protein per 100 ml. Re- 
sults with Albustix, Albutest and Bumintest 
on dilutions of 14 urine specimens are shown 
in table 5. It will be seen that here the turbidi- 
metric test is slightly more sensitive than the 
colorimetric tests in that the concentration at 
which part of the results are trace and part are 
negative is one dilution further for the turbidi- 
metric test (Bumintest) than for the color- 
imetric tests (Albustix and Albutest). 


Summary 


Four qualitative tests for proteinuria (two 
turbidimetric and two colorimetric ) have been 
compared on a series of urine specimens from 


*This was suggested by Dr. J. de la Huerga, Biochemist, 
Grant Hospital. 
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a large metropolitan hospital. Specimens were 
obtained from the hospital population and 
from the outpatient department. Results indi- 
cate that all four tests are satisfactory for the 
routine detection of proteinuria, and that dif- 
ferences in results between any two methods 
are not any more due to the methods than to 
interpretation of the methods by the different 
operators. 
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ME BRINGS. Postgraduate Courses 


IntTER-Society CytoLtocy Councit, New York: Annual 
scientific meeting, November 13-15 at the Hotel Statler. 
For further information, write to: Dr. Paul F. Fletcher, 
Secretary, 634 North Grand Avenue, St. Louis 3. 


New York University Post-Grapuate Mepicat ScHoot, 
New York: A part-time postgraduate course in occupa- 
tional health, Thursday afternoons from September 18, 
1958-May 14, 1959, under sponsorship of the New York 
Medical Society. For further information, write to: As- 
sociate Dean, New York University Post-Graduate Medi- 
cal School, 550 First Avenue, New York 16. 


SixtH ANNUAL ANTIBIOTICS SYMposIUM, WASHINGTON, 
D.C.: Sponsored by Antibiotics and Chemotherapy and 
Antibiotic Medicine and Clinical Therapy, this sym- 
posium will be held at the Willard Hotel on October 
15-17. For further information, write to: Dr. Henry 
Welch, Director, Division of Antibiotics, Food and Drug 
Administration, U. S. Department of Health, Education 
and Welfare, Washington 25, D.C. 


STanrorD University oF MepicinE, SAN FRAN- 
cisco: Postgraduate course in strabismus, August 27-30. 
Instructors will be Drs. Maynard C. Wheeler (Columbia 
University College of Physicians and Surgeons), Edward 
Tamler and Arthur Jampolsky. For further information, 
write to: Office of the Dean, Stanford University School 
of Medicine, 2398 Sacramento Street, San Francisco 15. 


a 
| | 
5 
hee 
» 
a 
= 
ine 


an 
entirely new 

concept 

in broad-spectru 

therapy 


Cosa* identifies Pfizer preparations containing glucosamif 
a basic substance older than man himself, found 
throughout the human body and in the whole spectrum af 

nature—lobster shells, mother’s milk, eggs, gastric mucin. 

! It achieved new importance when Pfizer scientists discover 


that this compound provided the 
what is COSA 


following significant advantages when 
added to antibiotics such as 

. Higher, faster antibiotic blood levels! 

. More consistent high antibiotic blood levels? 


Effective, well-tolerated broad-spectrum therapy*:+-> 


tetracycline and oxytetracycline: 


AON =a 


. Safe, physiological potentiation with glucosamine, 
a nontoxic human 


References: 1. Welch, H.; Wright, W. W., and Staffa, A. W.: Antibiotic 
Med. & Clin. Therapy 5:52 (Jan.) 1958. 2. Carlozzi, M.: Ibid. 5:146 
(Feb.) 1958. 3. Shalowitz, M.: Clin. Rev. 1:25 (April) 1958. 4. Stone, 
M. L.; Bamford, J., and Bradley, W.: Antibiotic Med. & Clin. Therapy 5:4 
(May) 1958. 5. Cornbleet, T.; Chesrow, E., and Barsky, S.: Thid. 5:328 
. (May) 1958. 6. West, R., and Clarke, D. H.: J. Clin. Invest. 17:173 

a (March) 1938. 7..Jimenez-Diaz, C.; Aguirre, M., and Arjona, E.: Bull. 

hy Inst. M. Res. Madrid 6:137 (Oct.-Dec.) 1953. 8. Lerman, S.; Pogell, B. N 

‘ and Lieb, W.: A.M.A. Arch. Ophth. 57:354 (March) 1957. 


Your patients will do better when you choose COSA, antibiotit 


GLUCOSAMINE-POTENTIATED TETRACYCLINE 


This excellently tolerated formu- 
lation provides highest, fastest 
blood levels of tetracycline, the 
most widely used broad-spectrum 
antibiotic. Capsules (black and 
white) 250 mg. and 125 mg.; 
orange-flavored Oral Suspension, 
125 mg. per 5 cc. 


COSA- SIGNEMYCIN* 
TRIACETYLOLEANDOMYCIN GLUCOSAMINE- 
POTENTIATED TETRACYCLINE 

Provides broad-spectrum anti- 
biotic activity (Cosa-Tetracyn) 
plus triacetyloleandomycin effec- 
tiveness against many organisms 
resistant to currently used anti- 
biotics. Recommended for home 
or office where sensitivity testing 
is difficult or impractical. Capsules 
(green and white) 250 mg. and 
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What’s happening in Medicine 


POSTGRADUATE MEDICINE’S REPORT of late news of interest to practicing physicians 


RUSSIAN STUDY POINTS UP STRESS 


Fifth International Congress of Internal Medicine: 

@ Studies of animals confirm the clinical observation that physical stress is 
of paramount importance in the genesis of myocardial infarction. In the group of 
cholesterol-fed animals not subjected to exercise, no significant necrosis was found 
in the myocardium. In the control group, animals subjected to physical strain 
and with no cholesterol in their diet, only slight hypertrophy of the left ventricle 
developed. In the group of cholesterol-fed animals subjected to standardized 
physical strain, extensive necrosis developed in the muscle of the left and, more 
rarely, of the right ventricle in all animals.—Dr. Alexander L. Myasnikov, Insti- 
tute of Therapy of the Academy of Medical Sciences, Moscow, U.S.S.R. 

@ If the liver becomes palpable in a patient who supposedly has a hypo- 
plastic anemia, leukemia should be suspected. In three patients, a delay of only 
five months or less occurred between the finding of a hypoplastic anemia and the 
development of unequivocal leukemia——Dr. John S. Richardson, St. Thomas’ 
Hospital, London, England. 


PICA CLUE TO LEAD POISONING 


American Academy of Pediatrics: 

@ The follow-up of children with pica is a good case-finding method for lead 
poisoning. During 1956 and 1957, all children who were under the care of the 
child health stations of the New York Health Department and who manifested 
pica were serologically examined for lead content. Of the 194 cases of pica, there 
were 28 cases and 20 probable cases of lead poisoning.—Dr. Morris Greenberg, 
Department of Health, New York. 

@ The early anemia of prematurity results primarily from a marked diminu- 
tion in blood formation which begins almost immediately after birth and con- 
tinues for five to eight weeks. This anemia is not modified by iron administra- 
tion, and, in the majority of cases, spontaneous improvement may be expected 
without specific therapy. The second anemia of prematurity occurs at three to 
six months of life, and it is a true iron deficiency, resulting from exhaustion of 
initial iron reserves. The iron demands for optimal hemoglobin synthesis are 
such that an adequate supply cannot be achieved from dietary sources alone. 
The time to supplement the amount of iron required depends on birth weight, 
rate of gain, hematopoietic capacity, and, most important, initial hemoglobin 
mass at birth—Dr. Irving Schulman, associate professor of pediatrics, Cornell 
University Medical College, New York. 
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What's Happening in Medicine 


SALIVA—A PSYCHIATRIC THERMOMETER? 


American Psychiatric Association: 

@ The remarkable sensitivity of the salivary curve in reflecting the internal 
and external milieu suggests that it might be adapted as a clinical adjunct for 
objective indication of the sense of well-being. Study thus far indicates an ex- 
quisite sensitivity to incidental factors, whether arising within the body or in the 
environment. There is a varying rate of flow of saliva between the successive 
applications of stimulus and reinforcement, which traces what we have termed 
the salivary curve. At present, we know that the curve aids little in establishing 
a formal diagnosis. It merely indicates irritation or depression.—Dr. George F. 
Sutherland, Maryland State Department of Mental Hygiene, Baltimore. 

® Tranquilizers taken for high blood pressure are triggering depressions suf- 
ficient to send patients to psychiatric hospitals. Eighty such patients have been 
seen at Mayo Clinic. It is unlikely that the tranquilizers produce the illness; 
rather, they probably upset an already unstable equilibrium of many internal 
forces.—Dr. Robert L. Faucett, Mayo Clinic, Rochester, Minn. 


OPERATION BENEFIT IS PSYCHOLOGIC 


American College of Cardiology: 

@ Any benefit to anginal patients from bilateral ligation of internal mam- 
mary arteries is psychologic. A group of patients who had undergone sham opera- 
tions, consisting only of a skin incision in the chest, reported subjective improve- 
ment equal to that of a group in whom ligations were done. Angina is not only 
a complaint provoked by myocardial ischemia, but it is also a human experience 
severely aggravated by emotional overlay.—Dr. E. Grey Dimond, University of 
Kansas School of Medicine, Kansas City. 

@ Pregnant women usually can safely undergo heart operations. There is 
considerable evidence to show surgery may markedly improve the prospects for 
a living mother and baby. Among 115,179 obstetric patients at the New York 
Lying-In Hospital from 1932 through 1957, organic heart disease was diagnosed 
in 3.8 per cent.—Dr. Curtis L. Mendelson, director of the obstetric cardiac clinic, 
New York Lying-In Hospital, New York. 


TRACHEAL FENESTRATION FOR EMPHYSEMA 


National Tuberculosis Association: 

@ Tracheal fenestration is a new method for creating a skin-lined cervical 
tracheocutaneous communication guarded with airtight external skin valves. It 
provides a means of ready and repeated access to the tracheobronchial tree. The 
valves may be manually opened for aspiration and medication. When not in use, 
the valves contract and the normal tracheal air tract is re-established.—Dr. 
Edward E. Rockey, clinical instructor in surgery, New York Medical College, 
New York. 


FIND ESTROGENS ACT IN CONCERT 


American Society for the Study of Sterility: 

@ Ovarian sex hormones display their effects according to their action in 
concert, which contrasts with the concept that one hormone alone reflects hor- 
monal action. Not only will estriol and 16-epiestriol interfere with the uterine 
growth-promoting action of the more potent hormones, estradiol and estrone, but 
the absolute ratios of the four naturally occurring sex hormones are critical in 
the amount and extent of uterine growth that can occur.—Dr. Joseph T. Velardo, 
assistant professor of anatomy and endocrinology, Yale University School of 
Medicine, New Haven. 
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plete relief on a dosage of only 2 or 3 
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Medicolegal Aspects of Head Injuries 


A. EARL WALKER* 


The Johns Hopkins University, Baltimore 


Persons who have 
had head injuries may 
seek redress through 
common or compensa- 
tion law. In making the 
award, the expenses of 
medical and hospital 
care and the degree of 
temporary or perma- 
nent disability in terms 
of earning capacity are 
assessed. Judgments in 
common-law courts also include damages for 
less tangible factors, not directly related to 
industrial earning capacity, such as mental 
distress, pain, disfigurement, personal griev- 
ances and retaliation. The physician’s respon- 
sibility in common law and compensation law 
differs somewhat; in the former it is more 
concerned with factors which might establish 
liability than it is in compensation cases. 


A. EARL WALKER 


The Injury 


Perhaps the prime consideration of the phy- 
sician when he sees a patient with a head in- 


*Division of Neurological Surgery, The Johns Hopkins University, 
Baltimore, Maryland. 


Abridgment of a series of papers presented during the Law-Science 
Week conducted at Galveston, Texas, February 3-8, 1958, under the 
direction of Dr. Hubert Winston Smith, Director, Law-Science Insti- 
tute, University of Texas, Austin, Texas. 


jury should be an accurate “play-by-play” 
description of the accident, taken from the pa- 
tient as soon as practical after the injury and 
before his befuddled memory is sharpened or 
distorted by friends’ or bystanders’ accounts. 
If the accident was a motor collision, the posi- 
tion of the patient in the car, his state (asleep 
or awake, talking or listening to the radio, 
etc.), the direction and speed of the cars in- 
volved, the precise scene of the collision (in- 
tersection or elsewhere), and the point of im- 
pact of the cars are important factors from 
both medical and legal aspects. 

The last thing the patient remembers before 
the accident, such as being in the car several 
blocks from the scene of the collision, the im- 
pact, or getting out of the car, indicates the 
degree of amnesia, which roughly correlates 
with the severity of the injury. If the patient 
is unconscious, the first thing he remembers 
after regaining consciousness is of paramount 
importance. Finally, an itemized list of the 
injuries is of great value. 

Details of medical care in a physician’s of- 
fice or a hospital usually are fairly well re- 
corded, but often neglected is a complete 
neurologic inventory of complaints and find- 
ings at the time of the patient’s discharge 
from the hospital or office visits. A statement 

(Continued on page A-36) 
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in each of these indications 
for a tranquilizer... 


SR is a cardiac patient. His doctor 
put him on ATARAX because (+) 
it is an anti-arrhythmic and non- 
hypotensive tranquilizer. 


Other tranquilizers added to PN’s 
g. i. discomfort (he has ulcers). 
But now his doctor has him on 
ATARAX because (+) it lowers gas- 
tric secretion while it tranquilizes. 


Asthmatic JL used to have fre- 
quent tantrums followed by acute 
bronchospasm. Her family doctor 
tranquilized her with ATARAX be- 
cause (+) it is safe, even for chil- 
dren. 


Senile anxiety and persecution 
complex dogged Mrs. K. until her 
doctor prescribed ATARAX Syrup. 
(+) It tastes good, and it’s a per- 
fect vehicle for Mrs. K’s tonic. 


Dosage: Children, 1-2 10 mg. tablets or 
1-2 tsp. Syrup t.i.d. Adults, one 25 mg. 
tablet or 1 tbsp. Syrup q.i.d. 

Sraatied: 10, 25 and 100 mg. tablets, bottles 
of 100. Syrup, pint bottles. Parenteral Solu- 
tion, 10 cc. multiple-dose vials. 


gives you an 
extra benefit 
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that the patient did not have headache, dizzi- 
ness, unsteadiness, blurring of vision or diffi- 
culty reading may be invaluable months later. 

With this information available, the physi- 
cian can give documentary proof of the acci- 
dent and may be able, with the aid of evidence 
from other sources, to assess fairly accurately 
the damage to the brain. Such additional data 
may include evidence of external violence, 
proof of impairment of mental functions, 
neurologic deficits or abnormalities in certain 
laboratory examinations. 

External violence—A scalp laceration or 
bruise on the head is evidence of actual injury 
to the head. Such superficial trauma may in- 
volve the scalp or face and be manifested by 
a black eye, bleeding from the ear or nose, 
or watery discharge from these orifices, tech- 
nically called cerebrospinal fluid otorrhea or 
rhinorrhea. While these overt evidences of in- 
jury do not necessarily indicate that the brain 
has been damaged, they are prima-facie evi- 
dence of injury to the head. 

Loss of consciousness—The demonstration 
that the iaemahs had some impairment of con- 


1 tablet 
all night 


Forensic Medicin: 


sciousness immediately following the accident 
serves to prove that a brain injury did occur. 
This may be derived from testimony of by- 
standers who observed the patient’s behavior 
or may be inferred by careful inquiry into the 
patient’s history. If the patient with a closed 
head injury is able to describe exactly what 
happened at the time of the accident, both be- 
fore and after the actual moment of impact, 
little if any loss of consciousness occurred, and 
probably little brain damage. On the other 
hand, if he has a loss of memory for events 
preceding and following the accident, if only 
for a few minutes, one may assume that he had 
some impairment of consciousness. Moreover, 
the consistent story that following the injury 
he was dizzy, had headaches, vomited and 
experienced cephalic discomfort on moving 
is inferential evidence of some injury to the 
brain. However, retention of consciousness is 
not absolute evidence that brain damage did 
not occur, especially in open wounds of the 
head. There are cases of severe injury to the 
head with compound skull fracture and frank 
(Continued on page A-38) 
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laceration of brain tissue without loss of con- 
sciousness at the moment of wounding or 
later. In approximately 25 per cent of pene- 
trating head wounds in the last war, there was 
no loss of consciousness. This is most likely 
when the wound is in the frontal lobe but may 
occur with wounds involving the occipital lobe 
or one side of the brain. 

Neurologic deficit—Demonstration by a 
physician of some neurologic abnormality 
shortly after a head injury is also evidence 
that the central nervous system was involved. 
Such abnormalities may take the form of 
cranial nerve alterations, especially pupillary 
changes, transient differences in reflexes, or 
transient impairment of motor or sensory func- 
tion of an extremity. It may be possible also 
to demonstrate some impairment of higher 
mental function by psychologic testing. 

Laboratory evidence—A number of special 
tests may be made which will give objective 
evidence of injury to the brain or the head. 

1. X-rays of the skull—Fractures visible in 
roentgenograms of the skull indicate that the 
head was subjected to at least a certain de- 
gree of violence. The severity of the head in- 
jury is not necessarily correlated with the ex- 
tent of the skull fracture, for severe neurologic 
disturbances may follow injuries that cause 
very minor fissures in the skull or no fracture 
whatever. 

2. Bloody cerebrospinal fluid—Examina- 
tion of the cerebrospinal fluid a few hours 
after a head injury may reveal blood in the 
fluid, practically conclusive evidence of a head 
injury of some magnitude providing one can 
rule out the possibility of a ruptured aneu- 
rysm. The amount of blood in the cerebro- 
spinal fluid, however, is not an index of the 
severity of the injury, for the fluid may be 
practically clear in association with quite se- 
vere head injuries and quite bloody in rela- 
tively minor ones. Blood in the cerebrospinal 
fluid simply indicates laceration of vessels 
communicating with the subarachnoid space. 

3. Changes in the electroencephalogram— 
An electroencephalogram made shortly after a 
head injury may demonstrate alterations in 
brain waves. However, such a single electro- 
encephalogram may not be considered as con- 


clusive proof that the brain was injured, be- 
cause one cannot be sure that an electroen- 
cephalogram taken prior to the injury would 
not also have been abnormal; about 15 per 
cent of persons in the general population have 
some electroencephalographic abnormality. 
However, if repeated electroencephalograms 
of a head-injured patient made over a period 
of some weeks demonstrate reversal of the al- 
terations to normal, one is then justified in 
concluding that damage to the brain produced 
the initial change in the electroencephalogram. 

4. Alterations in pneumoencephalogram— 
One may be able to establish the occurrence 
of damage to the brain by alterations in the 
size and shape of the cerebral ventricles. Air 
studies may disclose generalized ventricular 
dilatation or distortion of one ventricle, the 
ventricle being pulled toward the damaged 
portion of the brain. 

Most of these examinations do not indicate 
conclusively that the proximate injury was re- 
sponsible for the demonstrated alteration. 
However, if the severity and site of injury as 
given by the history of the patient correlate 
with the abnormalities found on clinical or 
laboratory examination, the likelihood of a 
causal relationship is enhanced. 


Evaluation of Clinical Aspects 
of Brain Injury 


Because the brain is the master organ of the 
body, the false idea has become accepted that 
injury of this structure will necessarily lead 
to permanent mental or neurologic impair- 
ment. Although the scar that is produced by 
repair of damage to the brain has no specific 
function as nervous tissue, the nervous system 
has remarkable powers of functional recovery. 
Minor and even major injuries often do not 
cause the slightest demonstrable permanent 
impairment of mental or nervous function. 
Thus, while it is probably true that a blow to 
the head which results in unconsciousness for 
more than an hour or two indicates organic 
damage to the brain that will be repaired by 
non-neural functioning tissue, it does not fol- 
low that such an injury will permanently im- 
pair cerebral function. 

(Continued on page A-40) 


POSTGRADUATE MEDICINE 


. 
| 


bicarbcnate transrort scetazolamice: 


Advantages of DIAMOX in single-drug diuresis — > CARDIAC EDEMA 


Diamox — operating through the well-understood mechanism of »* PREMENSTRUAL 
bicarbonate transport regulation—provides ample, prolonged diuresis in TENSION 
the great majority of patients. 

DIAMOx is virtually nontoxic ...has not caused renal or gastric , EDEMA OF 
irritation .. . has no pronounced effect on blood pressure. It is rapidly 
excreted, does not accumulate in the body, — convenient dosage PREGNANCY 


adjustment, allows unbroken sleep. Small, tasteless, easy-to-take 


tablets... usual dosage, only one a day. + OBESITY 
Advantages of DIAMOX in intensive, two-drug diuresis * ADVANCED 
CONGESTIVE 


When intensive diuresis must be maintained, D1aMox, alternated with HEART FAILURE 
an agent for regulation of chloride transport, has proved a regimen , REFRACTORY 
of choice. Through dual bicarbonate-chloride regulation, it produces 

maximal sodium-water excretion with minimal distortion of serum [QXEMIA OF 
electrolyte patterns, greater patient comfort, lessened risk of induced 


drug resistance. PREGNANCY 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New York C Lederte ) 
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Forensic Medicine 


TABLE 1 


AveraAGeE LENGTH OF HosPITALIZATION AND ABSENCE 
From Work As THE ResuLt oF HEAp INJurRIEs* 


ABSENCE 
EXTENT OF INJURY HOSPITALIZATION| FROM 
WORK 
Momentary loss of con- 1 day 1 week 
sciousness, with or without 
scalp laceration 
Loss of consciousness for 1 10 days 1 month 
or 2 hours, with or without 
scalp laceration 
Loss of consciousness for 30 days 6 months 
longer than 2 hours 
Compound skull fracture 30 days 6 months 
(dural penetration) 


*The period of hospitalization and absence from work 
may be cut in half for patients less than 20 years of age 
and doubled for patients more than 50 years of age; it 
may be lengthened for patients with pre-existing sys- 
temic or cerebral disease and for patients with a neu- 
rotic personality. 


Hence, in order to evaluate the probable 
outcome of any head injury so that a fair set- 
tlement may be made, it is essential that both 
the physician and the lawyer determine the 
amount of recovery which may occur and the 
probable sequelae. Because of the lengthy con- 
valescence usually associated with head in- 
juries and the crowded court schedules, one 
or two years pass before most civil actions 
can be heard or compensation cases settled. 
After that length of time, in almost all head 
injuries, the maximum benefits of medical 
treatment have been achieved. As indicated in 
table 1, the ill effects of most head injuries 
pass off within six months. Some patients, 
however, have persistent symptoms, neurologic 
sequelae or paroxysmal attacks of unconscious- 
ness to mar their return to good health. Since 
these residuals may constitute a disability for 
the patient, careful assessment of the apparent 
or real handicap is essential. 

Chronic post-traumatic symptomatology— 
Practically all head-injured patients whose in- 
juries were sufficient to impair consciousness 
experience symptoms of headache, dizziness, 
amnesia, mental confusion, nervousness, and 
so on for a short time. These are usually tem- 


porary, subsiding within a few weeks, but oc- 
casionally persist or recur to last for much 
longer periods. Rarely the persistence of head- 
ache indicates a subdural hematoma, or x-rays 
of the skull may reveal a displaced pineal 
body, and a neurologic consultation is desira- 
ble. In the small percentage of patients having 
persistent symptoms, these form such a con- 
sistent clinical pattern that they have been 
termed the post-traumatic or postconcussional 
state. Typically this includes headache, dizzi- 
ness, tinnitus, lack of ability to concentrate, 
nervousness, and anxiety with emotional labil- 
ity, and less commonly mental symptoms and 
an intolerance to alcohol. 

This post-traumatic syndrome has been rec- 
ognized for almost a century, but whether it 
is due to organic brain damage or to neurosis 
is still argued. Some workers suggest that two 
distinct conditions should be recognized. In 
most cases there is a mixture of etiologic fac- 
tors. It would seem that the stresses and strains 
which might produce a pure neurosis in a non- 
injured person induce a recrudescence of post- 
traumatic symptoms in a head-injured person. 
That the post-traumatic headaches are not spe- 
cific but resemble a vascular type of cephalal- 
gia associated with tension states has been 
demonstrated by their reproduction with the 
administration of histamine. 

Factors that may induce this syndrome are 
not intrinsic in the original wounding, for 
most authors agree that the severity of brain 
injury, neurologic deficit, and so on, influ- 
ences the frequency of the post-traumatic syn- 
drome to an insignificant degree; in many 
cases the head injury was considered trivial. 
Rather, the factors correlating with this state 
are related to the personality and mentality of 
the individual patient and the social, economic 
and psychologic stresses acting on him during 
convalescence. Thus, patients with a post-trau- 
matic syndrome are found to have high scores 
with respect to hysteria, depression and hypo- 
chondriasis in the Minnesota personality test. 
Moreover, the post-traumatic group includes a 
high percentage of persons with low intelli- 
gence and a low percentage of men with high 
intelligence. Denny-Brown’ and others have 

(Continued on page A-42) 
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emphasized the significance of factors related 
to anxiety over occupation, compensation or 
family. 

In evaluating persons who have this syn- 
drome a year or two after injury, one should 
consider the results of neurologic examination, 
roentgenograms of the skull, electroencephalo- 
grams, psychometric testing ( Wechsler-Belle- 
vue, Minnesota Multiphasic Personality Inven- 
tory, and Rorschach), and, in some instances, 
psychiatric examination. If the findings indi- 
cate organic brain damage, the patient is cer- 
tainly entitled to the benefit of the doubt and 
should be assessed as probably having perma- 
nent impairment, even if the complaints may 
not seem too clearly related to or explicable 
on the basis of the cerebral injury. If, on the 
other hand, one does not find definite evi- 
dence of organic damage but psychoneurotic 
and hypochondriacal trends are demonstrated, 
with reasonable medical certainty, a court 
plaster of greenbacks will eliminate the com- 
plaints within six months. 

Neurologic deficit—Although the prognosis 
of post-traumatic neurologic deficits is grave, 
many organic manifestations will clear almost 
completely. Of a group of 99 patients initially 
noted to have aphasia, only 54 complained of 
speech difficulty seven to eight years later and 
only 45 had organic signs on examination. 
Again, in penetrating wounds of the head a 
hemiparesis noted just after wounding has a 
25 per cent chance of clearing almost com- 
pletely. If the weakness involves only one 
limb, chances of restitution are practically 
doubled. Improvement in these neurologic 
deficits continues for about two years, after 
which time one may expect little change; 
evaluation of disability at that time indicates, 
with reasonable certainty, the permanent im- 
pairment of function, 

Traumatic epilepsy—A third major effect 
of head injury is the fear of epilepsy or the 
actual development of epilepsy. Paroxysmal 
alterations in the state of consciousness very 
commonly follow a head injury. Even shortly 
after a blow producing only a momentary loss 
of consciousness, the victim is likely to feel 
dizzy and lightheaded and to black out when 
he assumes an erect position. These minor 


lapses are generally considered as due to nerv- 
ous instability producing a temporary cere- 
bral ischemia. Rarely they may be associated 
with overt convulsive manifestations, even a 
generalized seizure. It is difficult to define the 
border between syncope and epileptic epi- 
sodes. Only time, which usually eliminates the 
former and elaborates the latter, may allow a 
differentiation. 

In many cases the diagnosis is simple. In 
the others it may be wise to defer diagnosis 
until the nature and frequency of the attacks 
can be ascertained, for to label a condition 
epilepsy confers a stigma on the patient, even 
in this enlightened age. 

The over-all incidence of convulsive epi- 
sodes varies depending on the type of head 
wound. In closed wounds of the head the inci- 
dence is usually between 3 and 5 per cent. In 
open or penetrating wounds of the brain it 
varies from approximately 20 to 50 per cent. 
As can readily be understood, the rigidity 
with which one adheres to the definition of 
epilepsy modifies this frequency. There is no 
doubt that epilepsy is much more common if 
the dura mater has been injured. In general 
the incidence of epilepsy is higher in more 
severe and extensive wounds, in wounds of the 
central regions and in those in which healing 
is delayed. 

About half of the head-injured patients in 
whom epilepsy will develop will have had the 
first attack within nine months of the injury. 
Of those in whom epilepsy may develop within 
five years, 80 per cent will have had the initial 
seizure within the first two years. Thus for 
practical purposes if a patient who has had a 
closed head injury has not had epileptic mani- 
festations within two years it is probable that 
seizures never will develop as a result of that 
injury. If, in addition, the electroencephalo- 
gram is normal, one might conclude, with rea- 
sonable medical certainty, that the patient is 
no more likely to have seizures than is any 
other normal person in the community. 

In open head injuries, after the second year 
and for the next eight years the chances of 
epilepsy developing are approximately 1 per 
cent per year. Data are available from several 
sources indicating that about 25 to 33 per 
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-ent of patients in whom traumatic epilepsy 
vill develop will have manifestations of it two 
_ears after injury. If one assumes an incidence 
of 35 per cent for traumatic epilepsy in open 
,.ead wounds, from 9 to 12 per cent of the 
xposed population will have fits three years 
or more after a blow to the head. From the 
econd to the tenth year the frequency of new 
vases seems to be 1 per cent per year, or a 
total of 8 per cent. This would leave 1 to 4 per 
cent of the population to have attacks begin- 
ning later than 10 years, an incidence prob- 
ably 5 to 10 times that of epilepsy among the 
general population. 

One or more convulsive episodes following 
a head injury do not mean there will be re- 
curring attacks. In 207 men with traumatic 
epilepsy who were followed for six to nine 
years, one-third had no seizures for at least 
two years, and one-fifth had attacks rarely, 
one or two per year. Less than half had more 
than two attacks of any type per year. If one 
considers only those who had major attacks, 
the results are still more favorable; only 30 
per cent were having attacks more than twice 


a year and 47 per cent had not had attacks in 


two years. This favorable course has been 
known for patients having early epileptic 
manifestations, which generally are considered 
an acute reaction to the brain injury, whereas 
epilepsy occurring later is thought to be re- 
lated to scarring of the brain. 

If one analyzes two series consisting of pa- 
tients continuing to have convulsive attacks 
and patients who have not had further attacks 
following an initial number of convulsive epi- 
sodes, one notes no difference with regard to 
location of the wound, its depth, time of de- 
bridement, complications, neurologic deficit, 
handedness, types of attack and other factors. 
Only in two respects are there statistically sig- 
nificant differences. The seizure-free group of 
patients have a lower incidence of post-trau- 
matic syndrome and a higher general intelli- 
gence. Both of these phenomena may be the 
result of seizures rather than the cause. 

A few reports in the literature have referred 
to the favorable prognosis of some cases of 
traumatic epilepsy, although many authors 
have concluded, as Penfield and Jasper’ did, 
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that once traumatic epilepsy is established the 
prognosis is bad. Steinthal and Nagel* stated 
that of their 185 cases of typical epilepsy 49 
per cent of the patients became cured. Wil- 
son,’ reporting on a series of head-injured 
servicemen of World War II, noted that half 
of those who had had epileptic attacks had not 
had attacks for at least two years before a six 
year follow-up survey. 

Some years ago it was hoped that the elec- 
troencephalogram would be of diagnostic and 
prognostic importance in traumatic epilepsy. 
Experience has shown, however, that the brain 
waves may denote cerebral damage but do not 
reliably indicate or forecast convulsive com- 
plications. Even with serial records over a pe- 
riod of months, such prognostication usually 
is difficult if not impossible. The electroen- 
cephalogram may be a valuable aid, but final 
diagnosis is based on clinical manifestations 
and all ancillary reports. It is now recognized 
that epilepsy may take varying forms, repre- 
senting the entire gamut of nervous function. 

For these reasons the physician often finds 
it difficult to give a definite opinion in a court 
of law as to whether or not a head-injured pa- 
tient has traumatic epilepsy. If there is a rea- 
sonable suspicion that attacks have occurred 
and it is feared that recurrent epileptic attacks 
may develop, | believe it would be fair to both 
the patient and the compensating agency to 
award not compensation for traumatic epi- 
lepsy but an insurance policy against the pos- 
sibility of an epileptic attack developing with- 
in a reasonable time, say 5 or 10 years. In 
closed injuries of the head the total premium 
should not be more than 1 per cent, and in 
open cranial wounds not more than 10 per 
cent, of the face value of the policy. If seizures 
develop, the patient will be compensated; if 
they do not, he will not have been stigmatized 
and the primary compensating agent will not 
pay a penalty. 

Even if post-traumatic seizures do develop, 
it should be clearly understood that, they do 
not have the same prognosis and implications 
as does so-called idiopathic epilepsy. In fact, 
if a patient has had only one or two attacks 
within the first year or two after a head injury 

(Continued on page A-46) 
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I would question the advisability of labeling 
the condition traumatic epilepsy. I would cer- 
tainly hesitate to suggest compensation on 
that basis. Probably some type of epilepsy in- 
surance would be the most equitable means of 
handling these cases. There is excellent evi- 
dence that such patients have a good chance 
of living lives which will not be punctuated 
by convulsions. 


Disability From Head Injury 


There is a tendency today to approach a 
head-injured patient from a single viewpoint 
—the hemiplegic requiring training in ambu- 
lation, the aphasic needing speech therapy, the 
traumatic epileptic requiring anticonvulsive 
medication, and so on—and to forget the 
over-all picture. In the final analysis none of 
these individual defects may be responsible for 
the patient’s failure to return to a normal exist- 
ence. In a series of patients I have followed 
for some 10 years, who were wounded in 
World War II and had one or more convulsive 
attacks, only 26 per cent have a regular occu- 
pation; yet many others have not had convul- 
sions for some years and do not have overt 
neurologic deficit. The great majority lie 
around the house because working makes their 
head symptoms worse or makes them too tired. 
Movies, limited reading, listening to the radio 
and watching television constitute the only 
diversions for many of them.” 

These patients have a more complex dis- 
ability than simple hemiplegia or epilepsy. 
Some of these men have attempted one or 
more rehabilitation programs and failed. They 
belong to the category of chronic post-trau- 
matic victims whose disordered brains have 
modified their motivation, personalities and 
higher mental functions, making it difficult if 
not impossible for them to adjust to their dis- 
ability. One must keep in mind that a patient 
with a damaged brain who has perhaps a 
weakness of an extremity has a much more 
devastating disability than one who has had 
an amputation of that extremity, for the latter 
patient has a normal brain with which to make 
an adjustment to his disability whereas the 
former has a severe disturbance of his cere- 
bral adjusting mechanism. 


Forensic Medicine 


Because of this over-all factor, the disability 
of the head-injured patient can be estimated 
only on the basis of a consideration of medi- 
cal (including psychiatric), social and eco- 
nomic, and occupational status. The medico- 
legal problems in head injuries require the 
broad assessment of many factors, not always 
related to the nervous system, and a nicety of 
judgment in correctly evaluating the role of 
each factor in the total picture. 


Summary 


Head injuries which are the subject of legal 
review require of the physician an emphasis 
on certain aspects which sometimes are not 
well documented in routine medical practice. 
A detailed description of the circumstances 
associated with the accident assumes impor- 
tance. Evidence of brain involvement, of great 
significance, may be inferred through docu- 
mentation of external violence, loss of con- 
sciousness, neurologic deficits, and laboratory 
data such as roentgenograms of the skull, 
bloody cerebrospinal fluid, and alterations in 
the electroencephalogram or in the pneumo- 
encephalogram. 

Evaluation of the clinical symptoms of the 
chronic post-traumatic state requires knowl- 
edge of the patient’s intelligence and person- 
ality as well as any neurologic deficits and evi- 
dence of convulsive manifestations. Presence 
of any of these sequelae does not necessarily 
mean that the patient will be permanently dis- 
abled, for these sequelae tend to regress spon- 
taneously with time and with resolution of 
litigation. 
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Nonosteogenic Fibroma of Bone 


PAUL C. HODGES* 


Bone tumors were the subject of an all-day 
session held in Atlanta in March and spon- 
sored by three groups of Southern patholo- 
gists. During the morning Dr. Henry L. Jaffe 
conducted a bone tumor seminar, and in the 
afternoon Dr. Norman L. Higinbotham and | 
joined him in a panel discussion. I suspect 
that the large audience of pathologists, radi- 
ologists and orthopedic surgeons had come 
there with the conviction that it is a difficult 
matter to diagnose and treat bone tumors, and 
this Atlanta meeting probably confirmed the 
conviction. 

Physicians encountering cases of probable 
malignant bone neoplasm serve their patients 
best by referring them promptly to special 
teams of radiologists, pathologists and sur- 
geons and by avoiding biopsy and the initia- 
tion of drug, radiation or surgical therapy, 
lest such procedures interfere with ultimate 
diagnosis and treatment. Of course, it is de- 
sirable for nonspecialists to become as skillful 


*Emeritus Professor and Chairman, Department of Radiology, Univer- 
sity of Chicago, Chicago, Ilinois. 
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as possible in recognizing the clinical and ra- 
diologic criteria of malignant bone neoplasm, 
and mistakes seldom will be made in cases of 
typical osteosarcoma, chondrosarcoma, fibro- 
sarcoma, etc. But clinically and radiologically 
atypical tumors are apt to be pathologically 
atypical as well, and positive identification fre- 
quently requires expert study of numerous sec- 
tions and the meticulous correlation of all 
available information. 

On the other hand, some benign bone tu- 
mors usually can be identified without biopsy; 
and it is important that all physicians be fa- 
miliar with them so that they may save patients 
and their relatives unnecessary expense and 
anxiety. Included in this group of tumors is 
the condition known variously as nonosteo- 
genic fibroma of bone, fibrous cortical defects, 
metaphysial defects, localized fibrous lesions 
in the metaphyses of long bones, and benign 
fibrosing lesions of the cortex. There is little 
reason to believe that the lesions are neo- 
plasms, but since their true nature remains 
unknown it is convenient to classify them with 
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FIGURE 1. Cystlike symptom- 
less lesion in the lower end 
of the shaft of the right femur 
of a 12 year old boy, discov- 
ered during examination for a 
possible fracture of the pa- 
tella. After excision of tissue, 
Dr. Phemister diagnosed the 
lesion as a focus of common 
fibrous osteomyelitis. Later, 
however, he reclassified it as 
nonosteogenic fibroma. 


FIGURE 2. Symptomless defect in the cortex of the lateral side of the lower end of the shaft of the left femur. X-ray 
study was done because of pain in the knee and the suspicion of tuberculous arthritis. No joint lesion was found. 


FIGURE 3. Nonosteogenic fibro- 
ma at the posterolateral as- 
pect of the shaft of the left 
femur. This was an inciden- 
tal finding unrelated to bi- 
lateral tuberculous arthritis, 
which had been present for 
10 years. 
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FIGURE 4. Illustration of coin- 
cidence of subtotal necrosis 
and nonosteogenic fibroma. In 
1947 Dr. Phemister removed 
a 2.5 by 2 cm. loose body 
from the medial condyle of 
the femur in this case of 
osteochondritis dissecans. Be- 
ing by then familiar with the 
x-ray appearance of nonosteo- 
genic fibroma, he felt sure 
that this was the diagnosis 
for the lesion at the postero- 
medial aspect of the shaft of 
the femur and did not perform 
a biopsy. 


FIGURE 6. Lesions at the medi- 
al side of the lower end of 
the shaft of the femur, which 
were diagnosed as manifesta- 
tions of nonosteogenic fibro- 
ma. When first seen in 1953, 
the patient had painful swell- 
ing of the left thigh, resulting 
from an injury in a baseball 
game. The lesions were not 
related to the injury, as was 
demonstrated by subsequent 
events. 


FIGURE 5. Nonosteogen- 
ic fibroma at the pos- 
terolateral aspect of the 
lower end of the right 
femur of a 12 year old 
girl, illustrating multi- 
locularity, local bulging 
of cortex, and sclerosis 
of the periphery of the 
lesion. 
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the benign tumors of the skeleton and to desig- 
nate them by the term “nonosteogenic fibro- 
ma,” which was introduced by Jaffe and Lich- 
tenstein’ in 1942. 

Sontag and Pyle* reported similar lesions 
in the femurs of normal children undergoing 
routine x-ray examination of the skeleton at 
frequent intervals from birth to age 18. The 
lesions were symptomless, occurred most com- 
monly in the lower ends of the femoral shafts 
of male patients, and usually disappeared spon- 
taneously. Phemister* was familiar with the 
condition and considered it burned-out local- 
ized osteomyelitis. Others have believed it to 
be xanthoma or abnormal giant cell tumor. 

In 1945 Hatcher* summarized the findings 
in 45 patients, five of whom had lesions in 
more than one bone. Fourteen of the 45 had, 
in addition to fibromas, subchondral necrosis 
of developing epiphyses. Eight of the epiphysi- 
al lesions were in the tibial tuberosity (Os- 
good-Schlatter disease), four in the tibial con- 
dyle (osteochondritis dissecans), and two in 
the patella. Formerly, many such lesions were 
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biopsied or totally excised, but only occasion- 
ally is either of these procedures required to- 
day. Hatcher described the histology as vary- 
ing with the age and activity of the lesion and 
with the portion from which the section is 
taken. He said that the basic tissue is fibrous 
connective tissue, lying in a smooth-walled, 
sometimes loculated bone cavity. Older lesions 
show numerous multinucleated cells together 
with old and recent hemorrhage and strands 
and whorls of fibrous tissue. Newer lesions 
have fewer multinucleated cells. Frequently, 
one sees macrophages filled with lipid, but 
this is a feature of chronicity and not a pri- 
mary characteristic of the disease. 

Except in unusually large lesions or in the 
presence of complicating pathologic fracture, 
x-ray diagnosis is easy. In a typical case one 
sees an elongated cavity or a cluster of cavi- 
ties located in the spongiosa near the end of 
the shaft of a long bone, usually in contact 
with the cortex and frequently indenting its 
inner surface in a scalloped pattern. Occasion- 
ally, as in figure 5, there is localized outward 
bulging of cortex, and in such bones as the 
ulna and fibula lesions may occupy the entire 
medullary canal, producing thinning and ex- 
pansion of the cortex. 


As the bone grows in length, lesions become l 
elongated and their distance from the epiph- t 
ysis increases. In most cases they disappear 
during childhood, but if they persist they may l 
undergo marginal or even total sclerosis. How- : 
ever, instead of disappearing or sclerosing. . 
lesions infrequently may increase in size, caus- 
ing expansion of the shaft, pain and even 
pathologic fracture. In such cases all that is : 
required surgically is partial ostectomy and : 
filling in of the defect with bone chips. : 
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edicine from Abroad 


FROM POSTGRADUATE MEDICINE’S CORRESPONDENTS 


ARGENTINA 


Percutaneous renal biopsy—<At a special 
meeting of the Argentine Medical Association, 
Drs. Miatello, Machado and Medel presented 
their experience with 355 percutaneous renal 
biopsies in 250 patients, including repeated biop- 
sies in 12 patients so as to observe the evolution 
of illness. Using Muehrcke’s and allied technics, 
they sometimes took various specimens during 
the same operation to study different histologic 
technics or to explore different regions of the 
kidney. 

Thirty biopsies were performed on 22 chil- 
dren, 1 to 14 years old, who had had previous 
radiologic study and were under barbituric hyp- 
nosis. Under these conditions, biopsies on chil- 
dren are easier than on adults since the kidney 
is comparatively larger, lower and more super- 
ficial in children. Punctures were also done on 
30 elderly patients without the arteriosclerotic 
bleeding reported by Muehrcke. No material was 
obtained in 15 of 54 initial punctures; later ex- 
perience reduced this figure to 20 failures out 
of 301 subsequent punctures. Ten patients had 
macroscopic hematuria and four had perirenal 
hematomas with uneventful, spontaneous recov- 
ery. There were no fatalities. Approximately 40 
per cent of the punctures were painless. 

The authors believe that renal biopsies are ab- 
solutely contraindicated in cases of hemorrhagic 
disease, abdominal aneurysm, cystic tumors, pyo- 
nephrosis and acute perinephritis. Moderate hy- 


dronephrosis and the presence of one kidney are 
not contraindications, and previous compensa- 
tion is preferable in instances of congestive heart- 
failure. They observed that biopsy did not pro- 
duce oliguria or anuria, nor did it modify these 
conditions when they were present. 

Diagnosis could be suspected when only five 
glomeruli were present; diffuse renal lesions were 
diagnosed in the presence of 20 glomeruli. 

Clinical, functional and anatomic correlation 
was made, using histochemical methods to reveal 
inapparent lesions. Selective renal function study 
permitted correlation of photomicrographs with 
failure of different areas of the nephron. Of the 
patients studied, 50 had chronic pyelonephritis, 
11 had renal arteriosclerosis, 13 had primary 
hypertension, eight had malignant hypertension, 
four had acute glomerulonephritis, and 19 had 
chronic glomerulonephritis. According to histo- 
pathology, clinical diagnosis could not be made 
in about 50 per cent of the cases. 

In some instances the authors verified the fact 
that there is no relation between renal arterial 
lesions and hypertension or arterial retinopathies. 
Arteriolar necrosis was found to exist without 
hypertension. The renal tissue cultures were posi- 
tive in only 6 of 21 patients who had positive 
urine cultures. 

In a study of 20 patients with diabetes, the 
authors noted difficulty in correctly differentiat- 
ing among the clinical diagnoses of Kimmelstiel- 
Wilson’s renal lesion, renal arteriosclerosis. 

(Continued on page A-70) 
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chronic glomerulonephritis and pyelonephritis. 

Good histopathologic and functional correla- 
tion was verified in 22 patients with collagen dis- 
ease and six patients with hypothyroidism; the 
results of therapy were observed by serial biop- 
sies in the latter patients. 

The nephrotic syndrome was studied by renal 
biopsy in 30 patients; only two had true lipoidic 
nephrotic lesions. The remaining patients studied 
had different or combined clinical and patho- 
logic diagnoses. 

Using radiologically directed biopsy, the au- 
thors were able to diagnose seven renal tumors; 
although renal tuberculosis was suspected in 
seven patients, this diagnosis was corroborated 
with biopsy material in only one. Internal hydro- 
nephrosis was found in patients with mechanical 
urinary obstruction. 

The authors concluded by pointing out the 
fallaciousness of the common elements used for 
diagnosis and advised the use of renal biopsy. 
Results of the pathologic study should not be 
considered alone but should be compared with 
the clinical and functional findings to aid in cor- 
rect diagnosis and interpretation of renal physio- 
pathology. 


AUSTRIA 


Stimulation of the luteotropic hormone 
—At a recent meeting of the Austrian Society of 
Gynecology and Obstetrics, Gitsch reported that 
he produced pseudopregnancy in rats by using 
a combination of MILTOWN® and PATHILON®; 
such an effect is considered a sign of the stimula- 
tion of the luteotropic hormone. The drugs also 
caused inhibition of the follicle-stimulating and 
luteinizing hormones. In the discussion of this 
lecture, Zacher] pointed out that Gitsch’s investi- 
gations have some practical importance for medi- 
cine, since Pathilon and Miltown were used to 
stop bleeding in children rather quickly. It is still 
doubtful whether such a result is concomitant 
with secretory changes in the mucosa. 

Froewis stated that, in his opinion, it would 
not be beneficial to obtain a pseudopregnancy 
type of change in the mucosa because such a 
change is the cause of troublesome secondary 
bleeding, and even now it represents the critical 
point in hormonal therapy when using the com- 
bined preparations of Sistocyclin and Primosis- 
ton. This change of the ground substance has 
very little resemblance to the physiology of secre- 
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tion and the detachment which is produced by it, 
and as long as we are unsuccessful in making 
depot preparations of more physiologic effect, 
the hormonal problem of hemostasis remains 
unsolved. 

Gitsch called attention to the difference be- 
tween his recommended treatment and the ex- 
ternal supply of progesterone in large doses 
which, according to the medication for 8 to 14 
days, will lead to withdrawal bleeding, etc. His 
method involves stimulating the body’s own pro- 
duction of progesterone in the ovaries, which 
eliminates the disadvantage of a mass attack with 
foreign progesterone. Although it is still too 
early for any conclusions, he was surprised to 
note the rapid styptic effect of Miltown and 
Pathilon in some children with bleeding which 
had been resistant to other forms of therapy. 

Differential diagnosis of tumors of the 
sigmoid and ovaries by radiography—At the 
same meeting, Brandstetter and Lehrner demon- 
strated the importance of x-ray examination in 
the differential diagnosis of tumors of the ova- 
ries and sigmoid on the basis of a few case re- 
ports. Irrigoradioscopy not only makes it possi- 
ble to determine the position of a tumor in the 
ovary or colon, but it also permits a more de- 
finitive diagnosis of the nature of such tumors, 
e.g., inflammatory tumors of the sigmoid, carci- 
noma of the sigmoid, local extension of a malig- 
nant ovarian tumor, symptoms of displacement 
and pressure by a benign ovarian tumor, etc. The 
X-ray examination will provide confirmation or 
clarification of the clinical findings in many in- 
stances, and it will be helpful to the surgeon in 
determining his operative technic. 

In discussing this report, Zing] stated that if 
one of two examining physicians misses the diag- 
nosis and the other establishes it correctly, the 
success of the latter is based not so much on his 
having a special kind of intuition, but more or 
less on the fact that he applied a method of ex- 
amination more thoroughly. Everyone recognizes 
the difficulties of differential diagnosis in dis- 
criminating between appendicitis and inflamma- 
tion of the adnexa, and yet the consequences of 
diagnostic errors in these cases are minor be- 
cause the gynecologist who operates also will re- 
move the diseased appendix. The situation is 
different, however, in lesions of the left hypogas- 
trium. In a case of suspected gynecologic disease, 
when a pathologic focus within the sigmoid colon 
is revealed, there is a great difference between 

(Continued on page A-74) 
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Blood Cholesterol 


Regulation 
Is Desirable 


Frequently, diabetes mellitus is associ- 
ated with excessive coronary athero- 
sclerosis and heart disease. It is also 
well recognized that vascular disease 
manifests itself at an earlier age and 
progresses more rapidly in the diabetic 
... especially the diabetic female. The 
early onset and severe degree of athero- 
sclerosis may be due to faulty lipid me- 
tabolism, with a concomitant elevation 
in blood cholesterol levels. Kinsell' re- 
ports that even in diabetics with exten- 
sive vascular disease it is possible to 
produce normal cholesterol levels with 
an essential fatty acid emulsion. 


The consensus of opinion today is 
that elevated cholesterol levels should 
be reduced or prevented. This can be 
done very well by the addition of ade- 
quate amounts of linoleic acid and vita- 
min B, to the diet. In scores of dia- 
betic patients, with extensive vascular 
disease, diets high in linoleic acid re- 
sulted in improvement.?* Vitamin B, 
apparently is necessary to convert lino- 
leic acid into the primary essential fatty 
acid, arachidonic acid. Thus the body 
is dependent on an intake of both lino- 
leic acid and vitamin B, for normal 
cholesterol levels.‘ 
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This is why ARCOFAC (Armour 
Cholesterol Lowering Factor) provides 
both linoleic acid and vitamin B, in ade- 
quate amounts, thus allowing the pa- 
tient to eat a balanced, nutritious and 
palatable diet. Prophylactic dosage is 
1-2 tablespoonfuls daily; therapeutic— 
2-8 tablespoonfuls daily. 


Each tablespoonful (15 ml.) of Arcofac 
emulsion contains: 
Essential fatty acidst......... 6.8 Gm. 
(measured as linoleic) with 2.5 I.U. 
of Vitamin E* 
Pyridoxine hydrochloride 
+ Supplied by safflower oil which contains 
the highest concentration of polyunsat- 
urated fatty acids of any commercially 
available vegetable oil. 
* Added as Mixed Tocopherols Concentrate, N.F. 
References 1-5 supplied on request. 


Armour Cholesterol Lowering Factor 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY © KANKAKEE, ILLINOIS 
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PYELONEPHRITIS 


“A DISEASE OF THE TUBULES” AS WELL AS THE GLOMERULI 


In pyelonephritis, “the tubules suffer from damage to 


their lining cells which show cloudy swelling, granular 


degeneration and diminution in size. Inflammatory cells 


and colloid casts are found in the lumen of the tubules. 
Inflammatory cells are present also in the interstitial 


tissue. The glomeruli remain normal over a long period.’” 
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In addition to simple glomerular 
filtration, FURADANTIN is actively 
excreted by the tubule cells. 


In the treatment of pyelonephritis, it is important to select an agent such as 
Furadantin which—in addition to its glomerular filtration—is secreted by 
the tubule cells. On the other hand, it has been demonstrated that sulfona- 
mides, both free and acetylated, are excreted primarily by glomerular fil- 
tration,? and that ‘‘the mechanism of excretion of tetracycline is solely a 
glomerular filtration process without tubular involvement."* 


In pyelonephritis ... FURADANTIN, first 


Furadantin ‘‘may be unique as a wide-spectrum antimicrobial agent that is 
bactericidal, relatively nontoxic, and does not invoke resistant mutants. The 
importance of an agent with these characteristics that could be used for a 
long period in the treatment of chronic pyelonephritis has been recognized, 
and it is in this sphere that nitrofurantoin may have its greatest use.'’* 


Available as Tablets, Oral Suspension and Intravenous Solution. 


References: 1. Smith, 1. M., and Lenyo, L.: Am. Practitioner 9:78, 1958. 2. Bass, A. D.: Chemotherapy 
of Bacterial Infecti il: Sulfi id in Drill, V. A., ed.: Pharmacology in Medicine, New York, 
McGraw-Hill Book Co., Inc., 1954. 3. Pindell, M. H., et al.: J. Pharm. Exp. Ther. 122:61A, 1958. 
4. Waisbren, B. A., and Crowley, W.: A.M.A. Arch. Int. M. 95:653, 1955. 


awl I. NITROFURANS—a new class of antimicrobials—neither antibiotics nor sulfonamides 
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removing it without adequate preoperative prepa- 
ration (sterilizing the colon) and employing all 
the precautions of modern surgical procedures. 
Proctoscopy and irrigoradioscopy should be in- 
cluded in routine preliminary examinations for 
patients with suspected tumorous affections in 
the left hypogastrium, as they may reduce effec- 
tively the number of possible errors in diagnosis. 

If a diagnosis of carcinoma of the sigmoid 
suddenly were to be made during an operation 
for suspected ovarian tumor, the gynecologist 
should limit his procedures to a colostomy of 
the transverse colon, and the patient then should 
be referred to a surgeon for further treatment. 
Special attention should be paid to the diagnostic 
difficulties caused by the clinical appearance of 
diverticulosis and diverticulitis. Their manifesta- 
tions may simulate greatly the symptoms of car- 
cinoma—bleeding, mucus in the stool, swelling, 
loss of weight, and constipation alternating with 
diarrhea. Even after a laparotomy has been per- 
formed, the differential diagnosis often may be 
hard to establish. Here again, the most reason- 
able procedure for the gynecologist to follow is a 
temporal colostomy and the subsequent transfer 
of the patient to a surgical service. In addition 
to the colostomy, if an abscess is opened during 
manipulation it is necessary to institute adequate 
drainage. 

Husslein noted that the number of cases of 
carcinoma is increasing, and hence carcinoma of 
the sigmoid will be found more often in the dif- 
ferential diagnosis of ovarian cancer. He ob- 
served four such cases recently at the Semmel- 
weis Women’s Clinic, and examination revealed 
the following: Two patients could be sent im- 
mediately to the surgeon; irrigoradioscopy re- 
sulted in completely negative findings for one 
patient, and this procedure could not be carried 
out in the fourth patient because of inability to 
retain the enema. During the preoperative intesti- 
nal cleaning, complications such as colicky pains 
and unsatisfactory emptying of the bowels de- 
veloped in three of these four patients; even such 
small diagnostic hints as these should be noticed 
if a correct diagnosis is to be established before 
operation. 

In commenting on Brandstetter and Lehrner’s 
report, Navratil distinguished between a diag- 
nostic “miss” and a diagnostic “error” in the 
differential diagnosis of carcinoma of the ovaries 
and sigmoid. A diagnostic miss, or failure to 
perform an x-ray examination of the gastroin- 
testinal tract including irrigoradioscopy, should 
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be avoided under all circumstances. It is his 
policy to require the corresponding x-ray exami- 
nation in every instance of ovarian tumor. It 
must be emphasized, however, that an x-ray study 
will not always lead to a diagnosis of carcinoma 
of the sigmoid; in such cases, the method of ex- 
amination actually is at fault. On the other hand, 
it would be wise to make a gynecologic examina- 
tion in every case of gastrointestinal carcinoma. 


BRAZIL 


Biochemical identification of Cryptococ- 
cus neoformans—The value of the urease test 
in the identification of C. neoformans, cause of 
mycotic infection which is becoming increasing- 
ly common in Brazil, has been confirmed by re- 
cent experiments conducted by members of the 
Department of Microbiology of the University of 
Sao Paulo. The results of their experiments were 
published in a recent issue of Medicina, Cirurgia, 
Farmacia. Twenty-nine samples of C. neoformans 
alkalized the Surraco-Violeta medium which was 
kept at an average temperature of 37° C. Six 
samples of Rhodotorula also reacted positively 
to the test, but 10 samples of Candida gave nega- 
tive results. By combining the results of the 
urease test with data concerning the morphology 
and color characteristics of the substance, espe- 
cially the presence of the capsule, C. neoformans 
can be quickly and correctly identified. 

Artificial heart-lung device—An artificial 
heart-lung machine has been employed success- 
fully in repairing auricular septal defects at the 
Instituto de Cardiologia Sabbado D’Angelo, ac- 
cording to a report in Revista paulista de medi- 
cina. The small manageable unit constructed at 
the Institute has three main parts: a rotating oxy- 
genator-type disk, a pumping unit based on De 
Bakey’s principle, and a suction system for col- 
lecting the blood, which is returned to the oxy- 
genator, from the open heart chamber. Blood 
flow is regulated by the physiologic needs of the 
individual patient. This is achieved by letting the 
caval blood flow by gravity instead of calculating 
the amount of blood which should be sent to the 
systemic circulation. In addition, the device can 
oxygenate large blood flows per minute without 
any shock to the blood cells or any metabolic 
change. The apparatus can be used for as long as 
is necessary to repair heart defects and has been 
employed in experimental operative surgery for 

(Continued on page A-77) 
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nore than an hour without significant blood or 
m ‘tabolic changes. In contrast, hypothermia can 
b: used safely for only a few minutes and in- 
vc lves the risk of ventricular fibrillation. How- 
ever, a well-trained team is necessary to carry 
out the multiple details involved in open-heart 
surgical procedures with the use of a heart-lung 
machine. 

Shortage of doctors—According to figures 
supplied by the Brazilian Institute of Geography 
and Statistics, Brazil has only one medical doc- 
tor for every 2500 inhabitants. In all, there are 
about 25,000 doctors practicing in the coastal 
regions and in the more prosperous areas. If the 
number of students graduating from existing 
medical faculties does not increase or if new 
medical faculties are not created, the shortage of 
doctors will become a serious problem. Institu- 
tions of higher education have grown more quick- 
ly during the past 10 years than have other 
branches of the educational system, and there 
has been a 93.4 per cent increase in general 
matriculation. However, while the number of 
law and philosophy students has increased 180 
per cent and 340 per cent, respectively, the num- 
ber of medical students has increased only 35 
per cent. 

Sado Paulo medical association—In 1957, 
the Associacao Paulista de Medicina had 6,666 
members, of whom 3,330 resided in the city of 
Sao Paulo, 2,565 in the interior of the state of 
Sao Paulo, and 771 in other states of the federa- 
tion. The Association had assets of about 25 mil- 
lion cruzeiros or about $250,000. In 1957, the 
Association spent about 450,000 cruzeiros in 
hospital aid and in donations. 


DENMARK 


Staphylococcal epidemic in an obstetric 
department—In Ugeskrift for laeger, Stender- 
up, Bach, Pedersen and Rosendal reported a 
nosocomial epidemic caused by staphylococci of 
phage type 80 in an obstetric section. 

The number of cases of infection among new- 
born infants was 29 in 1956 and 69 in 1957; only 
one case of breast abscess occurred among the 
mothers in 1956, whereas six cases occurred in 
1957. Among the nursing staff, the number of in- 
fected increased from 2 in 1956 to 11 in 1957. 
The epidemic reached a maximum in July, when 
there was a total of 16 cases of infection among 
the infants. 


July 1958 


Of the entire hospital personnel, 125 of 232 
(53 per cent) were found to be carriers of staphy- 
lococci, and, of these, 20 had phage type 80 
present in the nose. All the carriers were treated 
with Nebacetin and Tyrosolvin ointments ap- 
plied nasally alternately for eight days. The total 
number of carriers was thereby reduced by 38 
per cent after an observation period of two 
months, and only 4 of the 20 phage type 80 car- 
riers still had the infection. Radical hygienic im- 
provements in the daily hospital routine were 
undertaken, and all personnel were informed of 
the problems involved in nosocomial infection. 
Rapid reduction in the incidence of infection oc- 
curred as a result of the measures undertaken. 

Oral diuretics of the aminouracil group 
—Nissen and Zachau-Christiansen in Ugeskrift 
for laeger described a clinical trial with mic- 
TINE® (1-allyl-3-ethyl-6-aminotetrahydropyrimi- 
dinedione) and RoLIcTON® (1-methallyl-3-methy]- 
6-aminotetrahydropyrimidinedione) in patients 
with cardiac decompensation. Mictine is an effec- 
tive oral diuretic which in a daily dosage of 800 
mg. for three days renders a total increase in 
diuresis corresponding approximately to that ob- 
tained by using 1 mg. THIOMERIN®, Clinically, 
it became apparent that Mictine frequently was 
more effective than theophylline when adminis- 
tered in the same dosage, and in a larger study 
this difference proved statistically significant. 

Rolicton, administered in a dosage of 1600 
mg. daily, rendered an increase in diuresis cor- 
responding to the dosage of Mictine which was 
used, and even in this dosage Rolicton was toler- 
ated much better than was Mictine, as slight 
gastrointestinal side effects occurred in approxi- 
mately one-tenth and one-fourth of the patients, 
respectively. The aminouracil derivatives pre- 
sumably exert an inhibitory effect on the resorp- 
tion of both sodium and chloride ions in the 
renal tubules. 

Late results of gastric resection with 
Polya’s method—A study of 184 patients with 
ulcers in whom gastric resection by Polya’s 
method had been performed was reported by 
Noring in Ugeskrift for laeger, and both primary 
and late results were reviewed. The primary 
operative mortality in patients in whom plan- 
ned operation was undertaken was 1.7 per cent; 
in 13 patients the ulcer proved to be malignant. 
Of the 171 patients who had benign ulcers, 161 
were followed after operation; 97 (60.3 per cent) 
reported that they were entirely symptom-free. 

(Continued on page A-78) 
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and 54 (33.5 per cent) had improved. Slight or 
moderate dumping symptoms were present in 3.1 
per cent, and 1.2 per cent of the patients had re- 
current ulcer. The prognosis was very poor in 
patients in whom the ulcer had undergone malig- 
nant changes. 


ENGLAND 


Operative surgery of 
the aorta—Mtr. F. B. 
Cockett, consultant sur- 
geon, and Mr. A. G. Nor- 
man, surgical registrar, 
St. Thomas’s Hospital, 
London, have reported in 
the British Medical Jour- 
nal the latest results ob- 
tained in 30 cases of direct operative surgery of 
the aortic bifurcation and its major branches. Of 
the 30 patients, 26 were operated on to correct 
an arteriosclerotic thrombosis of the aortic bifur- 
cation or one of the common or external iliac 
arteries, and four had an aneurysm of the aorta. 
The surgical methods used in treating these 
thrombosed arterial segments or aneurysms were 
of three kinds: (1) replacement or bypassing of 
the occluded segment with a stored arterial homo- 
graft (18 cases); (2) replacement with a plastic 
artificial artery, either of polyvinyl sponge (three 
cases) or of ORLON® (three cases); and (3) 
“disobliteration” or “endarterectomy” of an oc- 
cluded segment (six cases), which involved 
opening the artery and removing the thrombus 
from inside. This !atter method is ideally used in 
a large artery with a short localized occlusion. 
Of the first group of 18 patients, two died in the 
early postoperative period as a direct result of 
the operation; of the other 16 patients, three 
lost a limb as a result of serious complications. 
The remaining 13 cases were successful in vary- 
ing degrees: In 10 cases, the results were very 
good and lasted in some instances between two 
and three years. Nearly all these patients had 
nothing to look forward to except steadily pro- 
gressive disablement with eventual loss of one or 
both limbs. Moreover, as technic and judgment 
have been learned, the risk and rate of complica- 
tions have steadily decreased. 

The two cases of aortic obliteration and throm- 
bosis in which a polyvinyl sponge prosthesis was 
used have been unsatisfactory. As a result of the 
lessons learned with these cases, the authors con- 
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clude that plastic material is unsatisfactory for 
replacement in cases of arteriosclerotic throm- 
bosis. Where a short segment replacement of a 
very large vessel such as the dilated aneurysmal 
aorta is required, then plastic material is satis- 
factory; and it has been found that Orlon tubes 
fulfill all the requirements here and have be- 
haved well. One of the most important technical 
lessons learned is the superiority of the end to 
side type of arterial anastomosis in handling of 
arteriosclerotic arteries of moderate and smaller 
size. Late occlusion—occurring after a period of 
six months or so—was the bugbear of end to end 
anastomosis in arteriosclerotic arteries. This is 
far less common with the end to side large-lumen 
type of anastomosis. In aortic aneurysms, a graft 
of Orlon cloth is preferred, and a number of 
such grafts tailored to different sizes are kept 
ready in the operating theater. 

Asthma—In the March issue of the Practi- 
tioner there appeared an intriguing and uncon- 
ventional article about asthma by Dr. H. Gordon 
Oliver of Jersey, Channel Islands, and, as the 
late Sir Walter Langdon-Brown, Regius Profes- 
sor of Medicine at Cambridge, once said to the 
author, “If you have anything new to say about 
asthma for Heaven’s sake say it!” Dr. Oliver 
says that an acid-fast and CO2-producing Monilia 
is invariably cultured from asthmatic sputum, the 
breakdown products of Monilia give rise to his- 
tamine, and the evolution of CO. has a transient 
effect on the respiratory center, causing the in- 
spiratory spasm and prolonged forced expiration 
of asthma. Iodide in massive doses, he found, 
acted as a fungicide, as it does in actinomycosis. 

Iodide has in the past been used in small doses 
as a routine treatment in asthma, but Dr. Oliver 
emphasizes that the drug must be employed in 
massive doses over long periods. Infants with 
eczema have also been subjected to iodization; 
frequently in such cases, the eczema subsides and 
no subsequent asthma develops. The iodide is 
given in doses of 30 gr. (2 gm.) twice daily in 
water after meals, with 16 gr. (1 gm.) sodium 
bicarbonate, a 4 min. (0.25 ml.) arsenical solu- 
tion, and appropriate amounts of tincture of nux 
vomica, spirit of chloroform and compound in- 
fusion of gentian. Children have no difficulty in 
taking this mixture; but the older the patient, 
the greater is the difficulty. Rarely, acute iodism 
follows a single dose and the treatment has to 
be abandoned. All other degrees of iodism are 
disregarded. 

(Continued on page A-80) 
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Hypnotic suggestion in plastic surgery— 
It has long been known that in certain subjects 
under hypnosis it is possible to place them in 
bizarre postures and, by appropriate suggestions, 
cause them to remain fixed there until the sug- 
gestion is given for their release. By the use of 
posthypnotic suggestion it is possible to cause 
them to remain fixed after the hypnotic state has 
been terminated. Mr. J. N. Barron, director of 
plastic surgery at Odstock Hospital, Salisbury, 
had an awkward case in which a 24 year old pa- 
tient had extensive loss of tissue from the fore 
part of the right foot, which was to be repaired 
with a pedicle from the abdomen transported via 
the left forearm. A recurrent problem in plastic 
surgery is the maintenance in apposition of two 
normally widely separated areas while tissue is 
being transferred from one to the other. The 
mechanical measures usually employed, such as 
plaster of paris, frequently immobilize most of 
the patient’s joints and create a series of diffi- 
culties in themselves. 

As reported in a recent number of the British 
Medical Journal, in collaboration with Dr. D. 
Kelsey, psychiatrist to the hospital, Mr. Barron 
tried maintaining the patient’s posture by hyp- 
notic suggestion. This proved highly successful. 
At the first attempt the patient reached the deep- 
est level of hypnosis; that is, he was able to open 
his eyes, talk and move about freely. The left 
arm was then placed in position against the ab- 
domen and the patient was told that, at the com- 
mand “Lock it,” the arm would become fixed in 
that position and would not move from it under 
any circumstances until the command “Unlock 
it” was given. After three such sessions, the up- 
per part of the pedicle was freed from the abdo- 
men and inserted into the left wrist; he was 
then ordered to lock it, brought out of hypnosis 
and returned to the ward. The patient maintained 
the position accurately until he was released from 
the command at the next operation three weeks 
later, when the lower end of the pedicle was also 
freed from the abdomen and inserted into the 
forearm. At the moment of release, movement at 
the elbow and shoulder was found to be com- 
pletely normal. In due course the pedicle was 
ready for one end to be freed from the wrist and 
inserted into the fore part of the right foot. This 
procedure was also carried out under hypnosis, 
supplemented with injections of local analgesic 
into both the hand and the foot. Perfect analgesia 
resulted, which cannot always be obtained in the 
foot despite every care. The patient required 


small doses of sedative for three nights to assist 
him to sleep sitting up, but in all other respects 
the hypnosis was completely effective. After 28 
days the pedicle was deemed fit for complete 
separation from the forearm, and this too was 
carried out under hypnosis. Immediate testing 
revealed free and full movement at every joint, 
large and small, and there was completely normal 
skin without a trace of maceration at the sur- 
faces of the left hand and right foot. 


SPAIN 


Research on cancer- 
producing virus—The 
theory that cancer is caused 
by a virus was first sug- 
gested in 1955 by Dr. Car- 
los Cuervo Garcia, a mem- 
ber of the medical faculty 
of the University of Sala- 
manca, who has been con- 
ducting his experiments for the past four years. 
This fact was pointed out in a recent article in 
the Madrid press in which it was mentioned 
that the theory had been communicated to the 
world press by Dr. John R. Heller, Director of 
the National Cancer Institute. 

Dr. Cuervo, who published his original thesis 
in the May 1955 issue of Medicina espanola, 
later expounded his theories and experiments at 
the University of California during part of 1955 
and 1956, and at the cancer research meetings 
in April 1957. In his experiments, filtered, cell- 
free cancerous material, which were cultured in 
a proper medium, was injected into rabbits and 
mice. It produced cancer of the lungs, liver, in- 
testines and rectum in 70 per cent of the experi- 
mental animals within approximately four to six 
months, after a period of cachexia. Part of the 
extracted virus was used to obtain an antivirus 
vaccine which was injected into rabbits in which 
cancer had been produced experimentally by 
scarification, .using synthetic tricaprylin with 
methylcholanthrene. Rabbits not injected with 
the antivirus or vaccine developed tumors which 
were identifiable as sarcoma, while those re- 
ceiving the antivirus or vaccine had only slight 
inflammations which disappeared in a few days. 

During a recent public campaign in Madrid 
for funds to aid in the fight against cancer, in- 
formation on the disease was published and near- 
ly 10 million pesetas were collected. 
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FOREWORD 


)ePenDABLE medical writing relies heavily on a direct and continuing clinical 
experience. This issue of PostcRADUATE MEDICINE is devoted to essays by the 
staff of the Henry Ford Hospital. Approximately one-half of the topics of general 
medical interest are written by internists whose experience is similar to that of 
physicians in individual practice. In this respect, pathologic processes are seen 
early, and, equally important, clinical observations are continued throughout the 
course of disease. In addition, the large numbers of patients attending various 
clinics of this hospital inevitably bring the physician in contact with less common 
disorders. These clinical problems usually are referred to specialists whose refine- 
ments of diagnosis and therapy are those used in predominantly referral centers. 
From this type of experience, specialists in several fields of medicine have drawn 


their material for the remaining essays of the present issue. 


This blend of general medical and specialty practice at the Henry Ford Hos- 
pital offers to the graduate physician in training an opportunity to observe modern 


medicine in a perspective of proper proportions. 


The staff of the hospital is grateful for the opportunity to publish these essays 
in PostGRADUATE MEDICINE and hopes that its readers will find the issue profitable. 


JOHN G. MATEER, m.p., Physician-in-Chief 
Guest Editor 
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A Philosophy of the 
Management of Coronary 
Occlusion 


LAURIE C. DICKSON, JR.* 


Henry Ford Hospital, Detroit 


Tue oldest problems 
in medicine are the re- 
lationship between the 
doctor and the patient 
and the effect of this 
relationship on the 
course of the patient’s 
illness. Considering the 
prevalence of coronary 
artery disease, it is in- 
teresting to note that 
only a relatively small 
amount of investiga- 
tive work has been done concerning the sig- 
nificance of emotional factors in this condi- 
tion. Little effort has been made to conduct 
systematic studies from a psychosomatic stand- 
point. Grollman' and Stead and associates” 
showed that emotional stress may affect pulse 
rate, stroke volume, cardiac output, peripheral 
resistance and arterial blood pressure. Schnei- 
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der and Zangari* reported on the effect of 
emotional stress on clotting time and blood 
viscosity. 

Dunbar* and Arlow® conducted personality 
studies of patients with coronary occlusions. 
They characterized these persons as being 
compulsive, striving, hard-working, self-dis- 
ciplined and with a great need to get to the 
top. Both authors commented on the impor- 
tance of childhood conflicts with authority as 
psychodynamic factors and of the use of re- 
pression and identifications as mechanisms of 
defense. 

A study of the effect of early ambulation in 
the management of myocardial infarction is 
being made in our cardiology department. Pa- 
tients in this study have been interviewed in 
an effort to evaluate certain personality char- 
acteristics and to estimate their capacity to 
accept a dependent status. Of course, there 
are many factors in such a study, but the in- 
terviews have been designed to ascertain the 
attitude of the patient toward illness generally 
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and toward his coronary attack specifically. 


The interviews were made without knowledge 


of the patient’s length of stay in the hospital, 
the time at which the myocardial infarction 
had occurred, or the method of ambulation. 
The following summaries of two such inter- 
views are presented to illustrate the impor- 
tance of the patient’s attitude. 


Case Reports 


Case 1—A 34 year old material-handling 
engineer was somewhat angry when he was 
interviewed, because he had been told that he 
could not leave the hospital that day as had 
been planned. He stated with considerable em- 
phasis that he had never been sick before in 
his life; he had spent 100 days in the hospital, 
76 with a broken leg and 13 with a pilonidal 
cyst. He had been a pilot for 17 years, and he 
had passed an examination for flying the pre- 
vious July. 

He related the story of his coronary occlu- 
sion as follows: On a Thursday following two 
strenuous days in Cleveland, and after con- 
siderable activity and drinking, he was in his 
office writing reports. While talking to his su- 
perior he began to sweat and stated that he 
was sick. At first his co-workers did not be- 
lieve he was serious; however, they later sent 
him by ambulance to the plant’s receiving 
station. Subsequently, he was transferred to 
Henry Ford Hospital. He had severe pain in 
his chest and left elbow, but stated that it did 
not occur to him that he had had a heart at- 
tack, although this was “the worst pain I ever 
had in my life.” 

From my interview with this patient, I came 
to the following conclusions: He is an easily 
angered, independent and impatient person, 
realistic about other things but not about him- 
self. I do not think he will readily accept a 
dependent role. He is easily provoked, wants 
action, wishes to be in control, and will have 
difficulty in surrendering autonomy. This was 
evidenced by the fact that he was provoked 
on hearing that his wife had been called to 
the hospital. In the emergency room he tried 
to get off the stretcher to fight with a member 
of the accounting department when his wife 
was asked to make a deposit. He resents his 


dependent status, as shown by his remarking. 
“When they said I couldn’t feed myself, I hit 
the ceiling.” He has a poor prognosis for 
future adjustment to any kind of dependent 
status. I doubt that he will follow orders. He 
appears to be the type of person who could be 
ambulated early. However, he becomes ob- 
viously angry at people who try to take charge 
of or manipulate him in any way. This heart 
attack has provided the very kind of depend- 
ence against which he has been fighting all 
his life. 

In summary, the patient’s premorbid per- 
sonality adjustment toward his illness was rea- 
sonably poor, and his reaction to the myo- 
cardial infarction is unrealistic. He greatly 
resents his dependence, and his estimated prog- 
nosis for realistic future adjustment is poor. 

This patient had a transmural anteroseptal 
infarction. He was one of several patients am- 
bulated early; actually, he progressed quite 
well following ambulation. No symptoms were 
noted either at or since the time of ambula- 
tion. He has reacted well to a program which 
allows him to set his own pace and, perhaps, 
relieves him of some pent-up hostility toward 
restraining and prohibiting influences. 

Case 2—At the time that I interviewed a 
61 year old man who works in sales and esti- 
mating, he was to be discharged from the hos- 
pital following treatment for a coronary occlu- 
sion. While conversing with him I gained the 
impression that he was suspicious of medical 
care, which probably was due to his having 
had an exceedingly unfortunate medical ex- 
perience in the past. When I asked him about 
previous illness, he told me a long and dra- 
matic story of his encounter with influenza in 
World War I. The patient was one of 250 men 
stricken at the same time. He believed he re- 
ceived attention only because he demanded it. 
He was sent to a base hospital where, accord- 
ing to his story, he almost died of meningitis. 
Following his recovery from influenza, he was 
unable to work; he was told his heart was 
affected, that it was enlarged. He tried to com- 
plete his education at this time and received 
compensation for five to six years from the 
Veterans Administration. At that time he was 
told his heart was well again. 
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\'eferring to his present illness, he said he 
ha been nauseated while driving to work 
du: ing the month before the attack, but his 
family physician had been reassuring and 
tre:ted him symptomatically. Severe pain had 
been noted a week before hospitalization. 
When I asked him how his present attack 
would affect his future employment, he re- 
plied that he would find it difficult to stand the 
pressure of the hours he formerly had worked. 
I considered him rather readily dependent, 
somewhat hypochondriac, and a poor candi- 
date for early ambulation. This opinion was 
based on the fact that in a previous experi- 
ence he had believed that doctors had not 
given him adequate care. Since his attack, he 
had been weak and asthenic, and I predicted 
that he would have considerable symptoma- 
tology at the time of ambulation. 

In summary, | would say that this patient’s 
premorbid personality adjustment was fair 
and that his reaction to myocardial infarction 
was realistic, although for a long time he did 
not consider that his condition was caused by 
his heart. At the time of the interview, his de- 
gree of resentment over a dependent status 
was small. His estimated prognosis for realis- 
tic future adjustment was reasonably good; 
however, from a psychosomatic standpoint, he 
was considered a rather poor candidate for 
early ambulation. 

This patient had a transmural posterior in- 
farction; he was also ambulated early, but did 
not progress satisfactorily. He had neuras- 
thenic symptoms and weakness at the time of 
ambulation, and two months following his re- 
lease from the hospital, he was still unable to 
carry out activity commensurate with what 
might be expected of him. In this case, the 
patient’s dependent needs were overwhelming, 
and he has not yet been able to emancipate 
himself from them. It is possible that a more 
solicitous and protective approach might have 
lessened these symptoms. 


Comment 


The contrast between the two patients is 
obvious and striking. In the first case, fewer 
restrictions were indicated. In the second, the 
patient actually had reason to value his de- 
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pendent status, and a different approach seem- 
ed necessary. 

Few events that happen to a person are as 
sudden and catastrophic as a coronary occlu- 
sion. It is common enough to be well known 
and greatly feared by the layman. Further- 
more, it is my hypothesis that coronary artery 
disease occurs most often in the person who is 
psychologically least able to cope with its con- 
sequences. We all know the “coronary type” 
of person. He strives the hardest, does more 
and needs or takes less rest and fewer vaca- 
tions. His goal seems to be to accomplish more 
in life than his fellow man. He is usually ag- 
gressive, competitive and often quite stubborn. 
These characteristics have one thing in com- 
mon psychologically. They are related to the 
phenomenon of dependence. They represent 
efforts to avoid the state of being dependent. 
The person is striving constantly for autonomy 
and to control and dominate his environment. 

A coronary occlusion precipitates the pa- 
tient into the very situation which he has been 
striving all his life to avoid. He is confronted 
with a catastrophic event which incapacitates 
him and makes him, at least temporarily, ut- 
terly dependent. Having made an enormous 
effort to be self-sufficient and autonomous, he 
finds himself regulated in every phase of ac- 
tivity. He is told that he may not get out of 
bed. His entire waking hours are filled with 
instructions which begin, “Thou shalt,” or, 
more frequently and emphatically, “Thou shalt 
not!” My contention is that this enforced de- 
pendence is often a threatening aspect of myo- 
cardial infarction. The skillful and perceptive 
physician can alleviate the psychologic strain 
so produced. 

Since it is certain that anyone who has 
striven so hard for independence has been 
fighting some unconscious drive and needs to 
be dependent, it follows that the attitude of 
this type of patient toward the doctor is likely 
to be a mixed one. For his own survival, he 
must regard the doctor as an omniscient and 
omnipotent savior; on the other hand, he sees 
the doctor as the symbol of all the restrictions 
and dependence which have been forced on 
him. One thing is certain: The doctor is in 
charge, and the patient’s previous attitude to- 
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ward authority is of extreme importance in 
determining his attitude toward the doctor. 
The patient often is angered by the necessity 
of surrendering so much authority, and this 
anger may be focused on the doctor. 

Physicians are unusually sensitive to what 
their patients think of them. A desire to be 
well regarded by others is one of the strong 
motivating forces for practicing medicine. We 
know how much more satisfying it is to deal 
with a pleased and grateful patient who is 
doing well rather than with a difficult and hos- 
tile patient who is not progressing satisfac- 
torily. It may be important for a doctor to let 
a patient with a coronary occlusion become 
angry with him, to recognize this as a symptom 
of the patient’s frustration with his dependent 
status, and to be sufficiently sympathetic and 
permissive that the patient may vent his anger 
without antagonizing him. The ability to un- 
derstand and tolerate the patient’s anger re- 
sulting from his situation and to recognize 
that his anger may be focused on the physi- 
cian is a cornerstone in the philosophy of the 
management of coronary occlusion. 

The following suggestions may be helpful 
to the physician managing a patient with a 
coronary occlusion. 

1. It is wise to make an honest estimate of 
the restrictions necessary and try to avoid 
those that are unnecessary and arbitrary. 

2. The physician should issue the restric- 
tions to the patient, with explanations as to 
why they are necessary. The patient will take 
them with much better grace from a doctor 
than from nurses, aides, orderlies or, in some 


instances, even from the junior staff members. 

3. If the patient is harboring hostility, he 
should be given a chance to vent his feelings. 
A leading remark, such as, “All this instruc- 
tion as to what you can and can’t do must be 
making you pretty mad,” often will open the 
floodgates and allow the patient to relieve 
himself of stored-up tension. 

4. It is important to remember that the 
patient detests helplessness, and an under- 
standing and tolerance of his negative feel- 
ings in the catastrophic situation of myocar- 
dial infarction may make a real difference in 
his immediate progress and ultimate prognosis. 
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A Discriminatory Approach to 


the Therapy of Hyperthyroidism 


J. MARTIN MILLER* AND RICHMOND W. SMITH, JR.+ 
Henry Ford Hospital, Detroit 


For over a half a century the essence of the 
treatment of hyperthyroidism has been either 
the removal or the destruction by irradiation 
of a large portion of the thyroid gland. Al- 
though this therapeutic approach is effective, 
it is supported by the same logic used a few 
years ago in defense of amputation for gas 
gangrene and nephrectomy for renal tuber- 
culosis. Our cyclic enthusiasm for this treat- 
ment in hyperthyroidism has depended to a 
great extent on the morbidity and mortality 
associated with the available therapeutic 
agents. 

Before stable iodine was accepted as prepa- 
ration for thyroid operations, there was some 
reason for the patient to remain untreated, 
risking cardiac invalidism rather than cardiac 
arrest. The use of iodine preoperatively low- 
ered surgical mortality to respectable levels, 
and enthusiasm for gland ablation waxed. 
Thiourea-type antithyroid drugs not only fur- 
ther improved surgical mortality but also pro- 
vided the ordinary practitioner with the non- 
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surgical means of controlling thyrotoxicosis. 
He no longer had to depend on surgical skills 
of varied degrees; accordingly, the over-all use 
of this type of treatment was again waning. 

A balance of conservative and ablative ther- 
apy was achieved and persisted until the ad- 
vent of radioactive iodine, an agent combin- 
ing the simplicity of previous medical therapy 
with the efficiency of surgical treatment. In 
fact, it was a far simpler treatment than any 
previously devised. As the availability of 
radioactive iodine increased, the indication 
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for its use became less and less restricted; 


now, the question may well be raised, “Is there 


indication for any other type of therapy in 
diffuse toxic goiter?” To answer this question 
we must first pose another. 


Surgical Treatment 


What are the disadvantages of ablative ther- 
apy? If we postulate an alternative treatment, 
there are several disadvantages to be consid- 
ered: (1) A useful organ is partially destroy- 
ed. (2) Hypothyroidism requiring lifelong 
replacement therapy may be produced im- 
mediately or later when the etiology is less 
obvious. (3) Surgical therapy carries with it 
certain unavoidable morbidity and mortality. 
(4) Long-term effects of radioactive iodine 
are as yet unknown; however, curtailing life- 
long body radiation is a major national chal- 
lenge. (5) Possibly the most important disad- 
vantage is that by focusing therapy on the 
thyroid gland the patient and the basic per- 
sonality disorder from which the disease arises 
may be totally bypassed. 

It has long been recognized that the etiology 
of Graves’ disease or diffuse toxic goiter lies 
beyond the thyroid gland. There has been 
much controversy regarding specific factors 
responsible for the thyroidal hyperfunction, 
but no convincing case has ever been made 
for the local origin of these changes. 

The psychosomatic nature of Graves’ dis- 
ease has been set forth in a myriad of arti- 
cles describing the constitutional, hereditary 
and personality characteristics of patients with 
this condition. In the classic case the onset of 
the illness is frequently related to an event suf- 
ficiently alarming to the patient to threaten 
his basic emotional compensations. The role 
of the thyroid in response to stress has not 
been clearly delineated, but it is possibly a 
means by which epinephrine activity is mag- 
nified and prolonged.’ This theory is supported 
somewhat by recent reports that reserpine 
masks hyperthyroid symptoms, without alter- 
ing basic pathophysiology.” The action of res- 
erpine as a parasympathomimetic or epineph- 
rine-blocking agent would adequately explain 
this observation. Once the thyroid has re- 
sponded to the primary emotional stimulus, 


the accelerated function seemingly perpetu- 
ates the disease by enhancing the initial psy- 
chic disturbance. Interruption of this vicious 
circle by ablative therapy accounts in part for 
the early, if not always sustained, improve- 
ment of the thyrotoxic patient. Cure by abla- 
tive therapy requires the destruction of suff- 
cient thyroid tissue to eliminate the symptoms 
of the disease, regardless of the function of 
the remnant. If such therapy has been radical 
enough and if the personality reorientation 
has been successful, permanent cure results. 
Failure of either may result in a recurrence 
of the disease or a persistence of anxiety or 
depressive symptoms after hyperthyroid ef- 
fects have disappeared. 

Werner® has shown that the disordered 
physiology persists longer after radioactive 
iodine therapy than after surgery. This prob- 
ably attests to the greater psychotherapeutic 
value of the long preoperative preparation 
and of the days spent in the hospital. 


Treatment With Antithyroid Drugs 


To cure hyperthyroidism with antithyroid 
drugs, treatment must include both the control 
of hyperthyroid effects through a block of 
thyroid function and the physician’s devoted 
pursuit of psychic readjustments in order to 
reinstitute the normal function in the hypo- 
thalamus, pituitary and thyroid. Proper con- 
sideration of the psychotherapeutic needs of 
the hyperthyroid patient may often avoid 
needless destruction of an important organ 
and will certainly hasten the return of normal 
glandular physiology. Obviously, some of this 
theory is applicable to all patients with hyper- 
thyroidism; however, in the present state of 
our medical knowledge, it is also obvious that 
nonablative therapy is currently applicable to 
a select group of patients. Factors to be con- 
sidered in determining the patients in whom 
this conservative therapy is most likely to be 
effective warrant further comment. 

When hyperthyroid patients of a nonselect- 
ed series are treated by antithyroid drugs, the 
relapse rate within a period of five years is 
approximately 50 per cent. This is considered 
too high by most clinicians treating diffuse 
toxic goiter. By using greater selectivity, an 
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att: mpt is being made to raise the percentage 
of permanent remissions to that of ablative 
the apy. In our recent practice, we have found 
thai the patients most likely to maintain a 
proionged remission following therapy with 
antithyroid drugs have these characteristics: 

|. The thyroid is of normal or nearly nor- 
mai size. Although we have found that this 
condition exists in 15 to 20 per cent of hyper- 
thyroid patients, Williams* observed that all 
of a series of 250 patients with thyrotoxicosis 
had goiter. 

2. There are usually no eye changes; if 
present, the changes are of the sympathetic 
stimulation type. The combination of malig- 
nant exophthalmos with a small gland is, of 
course, recognized. 

3. The response to antithyroid drugs is uni- 
formly prompt, and the basal metabolic rate 
often falls precipitously. 

4. The thyroid never enlarges during ther- 
apy unless definite hypothyroid levels are 
reached. Contrary to the usual published opin- 
ions, our patients with larger goiters often 
will have an increase in gland size early in 
the course of therapy. 

5. Although any degree of hyperthyroid- 
ism may be present, it is more apt to be of 
mild nature; the patient often is unaware of 
any illness. 

6. A standard 4 unit dose of thyroid-stimu- 
lating hormone (TSH) usually increases thy- 
roidal I'*' uptake and protein-bound iodine 
levels in plasma to a greater extent than those 
observed in patients with goiters. Increased 
responsiveness to TSH is considered evidence 
that the more goitrous glands are already 
being stimulated by larger amounts of endog- 
enous TSH. 

In general, the presence of these features 
suggests a lower level of TSH stimulation in 
this group of hyperthyroid patients. They prob- 
ably are less disturbed emotionally, and chances 
of long-term remission with antithyroid drugs 
approach those of ablative therapy. 


Operation Versus Radioactive lodine 


In the remainder of the patients with hyper- 
thyroidism, the decision as to whether to oper- 
ate or to use radioactive iodine is relatively 
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simple. The preference for operation in pa- 
tients less than 20 years of age seems firmly 
established because of the growing awareness 
of the relationship of early irradiation to thy- 
roid cancer in later life. In patients between 
the ages of 20 and 40 conservatism dictates 
the use of surgical procedures for all but those 
who have complications or who have been 
operated on previously; however, time will 
probably justify the use of I'*' in all patients 
with diffuse toxic goiters. For patients more 
than 40 years of age I'*' is the universally pre- 
ferred treatment for hyperfunction of diffusely 
enlarged thyroids. 

There remains the smaller group of patients 
with toxic nodular goiter (Plummer’s dis- 
ease). By definition the gland contains one 
or more nodules, and there is no diffuse hyper- 
plasia of the internodal tissue. Because of the 
implied threat of cancer in nodules, clinicians 
frequently recommend operation for this type 
of gland. Many cases of diffuse toxic goiter 
also contain nodules, but extensive studies 
have shown the incidence of cancer in these 
nodules to be about one-tenth of 1 per cent. 

The decision regarding the treatment of 
such goiters can be approached by dividing 
the patients into two groups. In the first group 
scintigram studies reveal that all the radio- 
activity coextends with a single nodule. The 
remainder of the gland shows no activity and 
is found to be atrophic when examined patho- 
logically. All other nodules present are non- 
functional. All hyperthyroid patients in this 
group can be effectively treated with radio- 
active iodine. A single nodule of well-differ- 
entiated thyroid cancer which produces hyper- 
thyroidism is virtually unknown. Large doses 
of radioactive iodine can be given without 
causing myxedema, and the nodule in ques- 
tion will disappear with therapy. Other nodules 
in the gland can be considered independently. 

In the second group are those patients in 
whom the disease develops in a long-standing 
goiter, often of moderate to large size. Scinti- 
grams show a patchy distribution of I'*’, with 
areas of varying activity. Radioautographs de- 
lineate nodules of varying function, the great- 
est activity often being in perinodal areas. 
Internodal diffuse hyperplasia is absent. Ra- 
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dioactive iodine therapy has often not been 
recommended for these patients because of 
(1) the threat of cancer in nodular goiters, 
(2) the persistence of hyperthyroidism follow- 
ing one or more doses of radioactive iodine, 
(3) continuing goiter after therapy, with the 
combined threat of relapse or obstructive 
symptoms, and (4) low initial or subsequent 
radioactive iodine uptakes in the presence of 
hyperthyroidism. Nonetheless, radioactive io- 
dine has been used increasingly for the treat- 
ment of patients with this condition; greater 
success has followed the larger doses. When 
the dose of I'*' is increased from an average 
of 20 to 50 me, remission after a single treat- 
ment increases from 40 per cent to a respecta- 
ble level of 70 per cent. TSH has been found 
helpful in increasing the iodine uptake of pre- 
viously treated glands and in minimizing ra- 
diation of the bone marrow. When used in 
such cases, reduction of gland size has always 
been satisfactory. 

The threat of cancer in the absence of ob- 
vious signs of the disease has not been con- 
sidered significant. It is estimated that if 
radioactive iodine had been used in all hyper- 
thyroid patients treated at the Henry Ford 
Hospital in 35 years of experience, one patient 
with thyroid cancer would have been initially 
mishandled among nearly one million patients 


seen for all disorders. In the second group 
of patients, the only limitation to be placed 
on the use of I'*' is that of time. If it seems 
essential that control of the disease be accom- 
plished rapidly, large doses of antithyroid 
drugs or I'*' may be used for preoperative 
preparation. 


Comment 


We have attempted to delineate a group of 
hyperthyroid patients in whom the nature of 
the disease seems to justify a conservative ap- 
proach in treatment. With notable exceptions, 
radioactive iodine is the treatment of choice 
for other cases of hyperthyroidism. 
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CONRAD R. LAM* 


Is Aortic Stenosis Curable? 


Henry Ford Hospital, Detroit 


Tue fact that the title 
of this paper is fol- 
lowed by a question 
mark indicates that the 
subject is a controver- 
sial one. Twenty years 
ago, a similar type of 
discussion might have 
been entitled “Is pat- 
ent ductus arteriosus 
curable?”’; 10 years 
ago, considerable in- 
terest would have been aroused by a paper on 
the question “Is mitral stenosis curable?” To- 
day, the answers to the last two questions are 
so emphatically affirmative that a physician 
would have no incentive to read such papers. 

It would be a happy circumstance if the 
surgical treatment of aortic stenosis were in a 
similar satisfactory state, because the disease 
is relatively common and exceedingly crip- 
pling. However, the fact that the method of 
surgical attack varies from year to year is am- 
ple evidence that a generally acceptable opera- 
tive procedure has been elusive. Some physi- 
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cians believe that aortic stenosis is incurable, 
and that it is not a surgical disease. This re- 
port on the experience at Henry Ford Hospital 
in the surgical treatment of 73 cases of aortic 
stenosis is presented to show that this clinical 
group believes that it is a curable surgical 
disease. 

The demonstration by Bailey, Glover and 
O'Neill’ and by Harken, Ellis and Norman,” 
showing that the fused cusps of the mitral 
valve could be separated to relieve the stenosis 
without simultaneously producing regurgita- 
tion, led to the hope that an analogous opera- 
tion might soon be perfected for aortic steno- 
sis.” The feasibility of aortic commissurotomy 
is well demonstrated by the specimen which 
was obtained at autopsy on a patient who 
died without having had an operation. The 
clinical history of this patient emphasizes that 
persons with aortic stenosis may be in danger 
of sudden death. This patient was referred for 
consideration of an operation and was found 
to have a narrow pulse pressure and a murmur 
typical of aortic stenosis. A roentgenogram 
made at another hospital showed pulmonary 
congestion and a large heart with left ven- 
tricular hypertrophy (figure 1). Arrangements 
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FIGURE 1. Roentgenogram showing left ventricular en- 
largement and pulmonary congestion. Patient died a few 
hours after having been examined for the possibility of 
an operation. 


were made for the patient to enter the hos- 
pital the next day, but he died that night in a 
friend’s home. At postmortem examination, it 
was evident that a nearly normally function- 
ing valve could have been produced by almost 
any sort of dilating instrument (figure 2). 
After experimental and clinical trial of sev- 
eral dilating and cutting instruments, intro- 
duced either from above through the carotid 
artery or an opening in the aorta itself, or 
through the wall of the left ventricle, Bailey 
and associates’ designed a practical transven- 
tricular aortic dilator (figure 3). The princi- 
pal features are a beaded guide wire, which 
can be passed up into the aorta before the 
larger incision is made in the ventricular wall, 
and a triradial dilating head, the three edges 
of which theoretically seek and fracture the 
three commissures. It is now known that a 
bicuspid type of valve usually results from this 
type of dilatation, but this is compatible with 
an excellent functional result. We obtained a 
model of this dilator in the spring of 1953 and 
have continued to use it for operations by the 
transventricular route; however, less bulky in- 
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struments are now available which undoubted- 
ly accomplish the same results. 

The first series of patients (47) in whom 
we performed aortic commissurotomies may 
be divided into two groups: 21 patients who 
were operated on by the transventricular route 
before May 1955 and 26 who were operated 
on after that date. After the first 21 operations, 
we decided that the transaortic operation was 
the procedure of choice. The transventricular 
approach was reserved for those patients with 
coexisting mitral stenosis in whom we wished 
to carry out the usual mitral commissurotomy 
through the left auricular appendage. The de- 
cision to change to the transaortic method was 
made, of course, because of dissatisfaction 
with the transventricular operation. However, 
considering the complicated pathologic situa- 
tions encountered and comparing the trans- 
ventricular procedure with further experience 
with other methods, the results were far from 
unacceptable. 

Six deaths occurred in the 21 patients in 
the early group of transventricular operations, 
a mortality rate of almost 30 per cent. Autop- 
sies were obtained in every fatal case, and the 
causes of the failures of the operation are sum- 
marized as follows: 

In one patient, the instrument probably slip- 
ped out of the valve rather than fracturing it 
during the first ventriculotomy; a second in- 
sertion of the instrument when the heart had 
failed during closure of the thoracotomy in- 
cision was not successful. It is doubtful that 
much could have been done for this deformed 
valve, even under direct vision (figure 4). 

A patient who had severe mitral disease as 
well as aortic stenosis and regurgitation died 
on the twenty-first postoperative day. Death 
was ascribed to the multivalvular disease, with 
possible bleeding from the ventricular wound 
as a complicating factor. This is the only in- 
stance in our series in which leaking from the 
ventricular wound was even suspected. 

Dense pericardial adhesions were encoun- 
tered in one patient; as the pericardium was 
dissected off the left ventricle, the heart failed, 
coming to a complete standstill. As quickly as 
possible, we proceeded with the aortic com- 
missurotomy. After the valve was opened, re- 
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FIGURE 2. Aortic valve of patient whose chest film is shown in figure 1. a. Arrow indicates one 
fused commissure. b. Commissure has been opened out to an annulus with digital pressure. 


FIGURE 3. Transventricular aortic commissurotomy with 
the dilator of Bailey and associates.* 


suscitation of the heart was easily obtained by 
cardiac massage. The patient lived for four 
days with a normal blood pressure, but died 
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of central nervous system damage. The autop- 
sy showed a functioning bicuspid valve as a 
result of the instrumental dilatation. The fail- 
ure of the myocardium as the pericardium was 
removed presents some evidence that coronary 
circulation from the adherent pericardium 
may be significant and that the cardioperi- 
cardiopexy (poudrage) may be a rational 
procedure. 

In a 42 year old woman with a history of 
a heart murmur for many years (possibly all 
of her life), some difficulty was encountered in 
introducing the instrument, resulting in a 
bent guide wire. It was presumed that the 
valve had been opened by fracture, but on the 
fifth postoperative day the patient died sud- 
denly. Autopsy showed a congenital-type valve 
(figure 5) and a rupture of the left ventricle, 
probably originating in a laceration produced 
by the guide wire. The valve had been stretched 
and its edge had been slightly torn, but it was 
evident that cautious incisions under direct 
vision would have been required to obtain a 
functional result. 

A 57 year old man had severe angina. At 
operation, ventricular fibrillation occurred 
when only the guide wire of the dilating in- 
strument was introduced into the ventricle. 
The fibrillation persisted even after the calci- 
fied valve was opened. At autopsy, it was found 
that all of one coronary artery and half of the 
other were occluded. The occlusions were on 
the basis of long-standing arteriosclerotic 
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FIGURE 4. Aortic valve showing marked calcification and 
deformity. 


plaques located along short segments of the 
arteries. 

A 51 year old woman with severe mitral 
and aortic stenosis was in the terminal stages 
of congestive failure but was readily accepted 
for operative treatment. Unfortunately, neither 
the mitral nor the aortic valve proved to be 
receptive to surgical correction. The mitral 
valve was heavily calcified throughout, and 
the aortic valve fragmented when fractured so 
that a fair-sized piece of it was withdrawn 
with the dilating instrument. Death followed 
immediately from the regurgitation thus pro- 
duced. Inspection of the valves at autopsy 
showed that in all probability direct-vision 
surgical treatment would not have given a bet- 
ter result. 

There is much that should be said about 
the patients on the other side of the ledger, 
namely, the 15 patients who survived the 
operation. All were greatly improved and 11 
are completely rehabilitated. Three of the 
others showed only moderate improvement 
postoperatively, but these three had severe 
complicating mitral disease, mainly regurgita- 
tion. Two of these patients died, one a year 
later and the other a year and a half later. 
A 55 year old man with pure aortic stenosis 
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FIGURE 5. Aortic valve showing congenital stenosis. The 
resemblance to the valve of congenital pulmonary steno- 
sis is striking. 


improved dramatically after the operation but 
died three years later of recurrence of the 
stenosis at the time that arrangements were 
being made for a second operation. 

In May 1955, because of the experience 
just presented, we began to use the transaortic 
rather than the transventricular route. This 
method involved suturing a fabric tunnel to 
the ascending aorta through which the index 
finger and various instruments could be passed. 
This procedure was then strongly recommend- 
ed by Swann, Bradsher and Rodriguez-Arroyo,” 
Bailey and associates® and Harken." 

Of 16 patients who were operated on by 
this method, five died in the immediate post- 
operative period. Autopsies were obtained in 
four of the cases. In three patients with ac- 
quired stenosis, the finger opened the valves 
fairly well, but not better than or even as 
well as had been observed after the transven- 
tricular dilating method. The cause of death 
in these three patients was not entirely clear, 
but there was a strong suspicion that contribut- 
ing factors may have been the less physiologic 
incision (transverse, with opening of both 
pleural cavities) and the long operating time 
required to suture the aortic tunnel. Death of 
a 14 year old boy with congenital aortic ste- 
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no-is was due to regurgitation caused by dis- 
ruption of one cusp by digital manipulation. 

'n addition to the operative mortality, there 
we~ another disappointing feature in the pa- 
tients operated on by the transaortic route. 
Tle improvement in the surviving patients 
was not as dramatic as in those who had trans- 
ventricular operations. A 54 year old man was 
operated on for the second time; the trans- 
aortic method was used in his first operation, 
the transventricular route in the second. The 
results were much better after the second 
operation. 

lt was evident that the blind transaortic 
operation is not the ideal surgical procedure 
even for acquired aortic stenosis. Therefore, 
after a one year trial of the transaortic opera- 
tion, we resumed use of the transventricular 
procedure. Since then, we have performed 26 
operations of this type. The mortality has con- 
tinued to be high, but this has been under- 
standable in the light of complicating condi- 
tions and the fact that two of the deaths were 
due to technical errors which should be avoid- 
able in the future. 

Mitral insufficiency was an important com- 


FIGURE 6. Procedure in aortotomy for aortic valvotomy under direct vision with hypothermia. a. 
Gauze strips sutured to edges of aortotomy. b. Visualization of aortic valve region with occlusion 


of venae cavae, lung roots and distal aorta. 
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plicating lesion in two of the eight patients 
who died. A patient with severe mitral ste- 
nosis and auricular fibrillation died of cere- 
bral embolism after technically successful mi- 
tral and aortic commissurotomies. There was 
no obvious cause of the death of a 42 year old 
man who died on the second postoperative 
day, unless a small laceration of the interven- 
tricular septum produced by the guide wire 
was responsible. A 61 year old man seemed to 
be doing nicely after commissurotomy and 
had a good diastolic pressure. However, he 
died suddenly on the day following operation; 
the autopsy revealed a tear through the base 
of a cusp. The clinical course suggested that 
the tear may have been extended during the 
postoperative period. 

The causes of death in the other three pa- 
tients were (1) chest wall hemorrhage and re- 
sidual stenosis in a patient receiving a second 
commissurotomy (the first having been done 
elsewhere by the transventricular route); (2) 
uremia from multiple renal infarcts; and (3) 
a technical error resulting in hemorrhage from 
the pulmonary artery. With the exception of 
one patient with mitral regurgitation, the re- 
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maining patients in the group of 26 received 


- great benefit from the operation. 


From our experience with congenital ab- 
normal valves, it is obvious that direct-vision 
correction is mandatory. This type of opera- 
tion through an aortotomy requires complete 
cessation of the circulation for a short time. 
Even though this is a short time, it is un- 
doubtedly advisable to provide protection to 
the brain with either hypothermia or cardio- 
pulmonary bypass with the pump-oxygenator. 

We have operated on 10 patients whom we 
suspected of having a congenital type of ste- 
nosis. In two we used the pump-oxygenator; 
the others had varying degrees of hypother- 
mia. During the aortotomies in the two pa- 
tients in whom the pump-oxygenator was used, 
the heart was stopped with acetylcholine. This 
is according to the method of induced cardiac 
arrest which has been very valuable in several 
types of intracardiac operations, especially the 
repair of interventricular septal defects.* One 
of these operations was successful, but in the 
other, ventricular fibrillation developed which 
was difficult to convert. The patient died in the 
recovery room as a result of hemorrhage from 
the aortic incision and recurrent ventricular 
fibrillation. Since that experience, we have 
used hypothermia rather than the pump-oxy- 
genator in the cases that involve congenital 
defects. 

Of the eight patients in whom hypothermia 
was used during operation, three died. Two 
of the deaths were of tiny infants (two and six 
months of age) who had other lesions. The 
third patient, age 16, had severe subaortic ste- 
nosis in addition to valvular stenosis. Ventricu- 
lar fibrillation developed during attempted 
dilatation of the subaortic stenosis. It was be- 
lieved that excessive hypothermia (27° C.) 
was responsible for the death. Since that time, 
we have used only moderate hypothermia, be- 
ginning the skin incision when the tempera- 
ture is down to only 35° C. At the time of the 
caval occlusion, the temperature has usually 
dropped another two degrees. Caval occlusion 
time has averaged three minutes. 

The technic of open aortic valvotomy which 
we use is similar to that of Lewis.’ In order to 
facilitate the rapid application of the clamp to 
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the aortic incision, we suture a strip of gauze 
to each lip of the aortic incision (figure 6). 
These strips are convenient for retracting the 
opening after the aortic clamp is removed, and 
they are particularly valuable in guarding 
against slipping of the aortic clamp after re- 
sumption of the circulation. 


Comment 


There are several feasible operations for 
the relief of aortic stenosis, but the most prac- 
tical ones are (1) the transventricular dilat- 
ing procedure for acquired stenosis, and (2) 
open aortotomy under moderate hypothermia 
for congenital stenosis. The latter method will 
probably be applied to more and more cases 
of acquired disease. 

Aortic stenosis may not be a curable lesion 
as far as restoring a completely normal ana- 
tomic situation is concerned, but many pa- 
tients can be improved if there are not too 
many complicating lesions and if the type of 
operation is carefully selected. 
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Observations on the Course of 
Nonspecific Ulcerative Colitis 


JAMES I. BALTZ* 


Henry Ford Hospital, Detroit 


Turovucn the years, 
medical literature has 
contained many papers 
dealing with the etio- 
logic factors, clinical 
course, anatomic and 
pathologic features, 
various medical treat- 
ments and changing 
operations in nonspe- 
cific ulcerative colitis. 
The marked differences 
in the extent and severity of bowel involve- 
ment, the varying influence of the disease on 
other organs of the body, its changing course 
in the individual patient, and its well-recog- 
nized tendency to undergo spontaneous change 
have made it difficult to evaluate not only the 
results of treatment but also the prognosis of 
the individual patient. 

This study, made at the Henry Ford Hos- 
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pital, includes 106 patients indexed in the 
years 1947 to 1950 as having nonspecific ul- 
cerative colitis. This group was a cross section 
of approximately 1100 patients indexed from 
the early 1920s to 1957. The diagnosis was 
made on the basis of history, physical exami- 
nation, laboratory study, sigmoidoscopic ex- 
amination and roentgenologic study. Patients 
with questionable diagnoses and those seen for 
the first time since 1950 were not included. 
Excluding the latter group insured a signifi- 
cant follow-up period. The patients in the 
study were divided into two groups: Thirty- 
one were followed for less than two years, and 
75 were followed for more than two years. The 
data regarding the latter group, studied in de- 
tail, will constitute the major portion of this 
discussion. 

Table 1 shows the age and sex distribution 
of the patients in both groups studied. As 
would be expected, the sex incidence is about 
equal. Patients in whom the disease develops 
before they are 20 years of age form an inter- 
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TABLE 1 
AGE AND Sex DistrisuTION OF 106 PATIENTS AT ONSET OF DISEASE 


LESS THAN 35 YEARS LESS THAN 20 YEARS 
AGE RANGE AVERAGE AGE OF ACE 
(YEARS) (YEARS) | 
| Number | Per cent Number Per cent 
Male 32 | 34 32.1 10 9.4 
Female 55 | 1675 | 38 26 24.5 5 4.7 
| | 


esting and difficult group to treat; the ravages 
of the disease often are especially marked in 
children. 

The topographic description of the bowel 
involvement in the 106 patients studied is 
shown in table 2. The exact extent of involve- 
ment cannot be definitely established in some 
instances. When barium enema films show 
that less than the entire colon is involved, it is 
likely that there is at least mucosal spread 
beyond the area of demonstrated disease. This 
is noted by examination of the bowel segment 
removed at operation. The differences in the 
interpretation of the x-rays (the films of all 
patients in this review were read by members 
of the divisions of roentgenology and gastro- 
enterology), the number of barium studies 
performed, and the clinical state of the patient 
at the time the films were taken all influence 
the estimated extent of the disease. 

In some instances it is difficult to be sure 
whether progress examinations reveal an ac- 
tual longitudinal spread of the disease. Sloan, 
Bargen and Gage’ reported longitudinal pro- 
gression in 9.2 per cent of cases. Bockus and 
associates” reported this experience in 47 per 
cent of patients who had incomplete involve- 
ment at the initial visit and who were followed 
for more than three years. In the patients in 
the present report, longitudinal spread was 
demonstrated in 8.7 per cent of those with in- 
complete colon involvement when first seen. 

The remainder of this report deals with the 
75 patients followed for more than two years. 
Three additional cases of malignancy of the 
colon which developed in patients with ulcera- 
tive colitis are also included. Some of these 75 
patients were seen before 1947. The over-all 
observation period was 10 years, with an aver- 
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age follow-up period of eight and one-half 
years. This follow-up was made by staff physi- 
cians in all except three instances. The cases 
reviewed were consecutive and represent pa- 
tients who were quite ill. Prolonged outpatient 
treatment was the rule. The ages of the patients 
in this group ranged from 10 to 75 years at 
the onset of the disease. Two patients were 
more than 60 years of age, and 14 of the 78 
patients were less than 20 years of age. 


Clinical Varieties and 
Topographic Distribution 


Table 3 shows the clinical varieties of the 
disease demonstrated in this group of patients. 
The remitting-relapsing episodes occurred from 
1 to 23 times per patient, with an average of 
four and one-half times. The remitting-relaps- 
ing and the chronic continuous varieties were 
present in a ratio of about three to one. The 


TABLE 2 
EXTENT OF COLON INVOLVEMENT IN 106 PATIENTS 
PATIENTS 
INVOLVEMENT - 
| Number | Per cent 

Entire colon 40 38 
Entire colon with involvement of 9 8 
terminal ileum 
Rectum and rectosigmoid 22 21 
Left side (to various levels 21 20 
proximally; rectum involved) | 
Right side (to various levels | 2 2 
distally) 
Segmental | 
lleocolitis 1 1 
Longitudinal spread, proximally 5 
or distally (original sites, trans- | 
verse and descending colon) | 
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TABLE 3 


‘LINICAL VARIETIES OF DISEASES IN 75 PATIENTS 


demonstrated in five patients, with the origi- 
nal site of involvement being the descending 
colon in four patients and the transverse colon 


VARIETIES pes in one. Eight of the 14 patients less than 20 
years of age had involvement of the entire 
Rei itting-relapsing (R-R) | a7 | 493 colon when first seen; four of the eight had 
R-K. later severe exacerbation | 12 | 160 changes in terminal ileum. Carcinoma devel- 
R-K. later chronic continuous | 8 | 107 oped in two of these 14 patients. 
Chronic continuous from onset 16 21.3 
Chronic continuous, later severe | 4 | 2.7 Results of Sigmoidoscopy, Barium 
exa: erbation | | Enema and Other Studies 
alf - Results of the special examinations done in 
si- this group of patients are shown in table 4. 
es majority of patients who had relapses required — The sigmoidoscopic findings varied from acute 
ya- hospital admission for observation and treat- —_ changes (redness, inflammation and friability 
nt ment. Seventy of the 75 patients were admit- of the mucosa, with or without ulceration) to 
its ted a total of 250 times, each patient averag- chronicity with thickened wall, acute and 
at ing three and one-half admissions during the chronic ulceration, denuded mucosa, pseudo- 
re 10 year period of observation. The total num- __ polyps, occasional strictures, and blood, mu- 
78 ber of days spent in the hospital was 5,227, cus and pus. The sigmoidoscopic appearance 
an average of 75 days per patient. may change rapidly, and one may see a com- 
The entire colon was involved in 33 of 75 plete reversion to normal, with disappearance 
patients; an additional five patients showed — of pseudopolyps. In one case in this series, a 
changes in the terminal ileum. In 30 patients, stricture disappeared. Even when carefully 
he the rectum, rectosigmoid and the left side of | done, sigmoidoscopic examination may be 
is. the colon (the rectum, sigmoid and various hazardous, especially during the acute stage 
m - areas of the colon proximally) were involved. of the disease. It is not uncommon to observe 
of In two patients, the disease was confined to an increase in number of stools, further bleed- 
ys the right side of the colon or to one segment. _ing, and fever for several days following the 
re Longitudinal spread after the initial examina- —_ examination. 
he tion is often difficult to determine. This was Barium enema examination was avoided in 
TABLE 4 
SpectAL EXAMINATIONS IN 75 PATIENTS 
RESULTS 
TYPE OF EXAMINATION TOTAL NUMBER | aa 
= Positive Negative 
Sigmoidoscopic 355 | 260 95 
(4.6 per patient) (at some time) 
é Barium enema* 203 | 177 
(2.7 per patient) (at all times) 
Laboratory 
Stool Over 500 94% 
Hemoglobin* 
Cephalin cholesterol 34 | 6 
Thymol turbidity 34 11 
Thymol flocculation 34 7 
BROMSULPH ALEIN® 2 
Urinalysis 75 | 3 
*This examination showed that 29 patients had a shortened and narrowed colon. 
= +Determinations ranged from 6.2 to 15.4 gm. 
E F July 1958 19 
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the acute phase of ulcerative colitis. The essen- 
‘tial preparation and distention of the colon 
with barium involve unnecessary risks. Non- 
strenuous preparation was carried out in most 
patients, and the time most suitable for the 
examination was selected. Negative findings 
were recorded in a total of 14 barium enemas 
given to five patients. In these patients the 
diagnosis was made on the basis of the his- 
tory, stool examination and sigmoidoscopic 
findings. Banks, Korelitz and Zetzel*® reported 
negative barium enema examinations in 13 of 
222 patients. 

Involvement of the ileum, demonstrated by 
barium enema, was present in nine patients in 
this group. The small bowel was found dis- 
eased to a highly variable distance; even a few 
inches of diseased terminal ileum may be im- 
portant. | have been impressed by the fre- 
quency of terminal ileum involvement at the 
time of the first barium enema examination. 
This has been true especially in children, and 
it seems to be an important factor in the nutri- 
tional disturbance, persistent symptoms and 
retardation of growth in these young patients. 
McCready and associates* stressed the impor- 
tance of the diseased ileum in relation to re- 
sponse to treatment and to the mortality and 
complications following ileostomy. 

Stool examinations were carried out repeat- 
edly. The varying amounts of blood, mucus 
and pus are significant in observing the pa- 
tient’s course. Two patients in this series who 
demonstrated Amoeba histolytica in the stool 
responded to treatment. 

Hemoglobin concentrations are almost con- 
stantly lowered during the active stage of this 
disease; normal values may be difficult to 
maintain during the inactive stage. Rapid de- 
pletion from life-threatening hemorrhage may 
be encountered, as in the case of one patient 
in this group who had a hemoglobin of 6.2 
gm. and experienced a severe hemorrhage 
three days after delivery of a healthy baby. 
Twenty-six pints of blood were given to the 
patient during 24 hours, and emergency sur- 
gical intervention was necessary to ligate the 
left colic artery. 

It is widely recognized that altered hepatic 
structure and function may occur in ulcerative 
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colitis. Evidence of mild functional impair- 
ment was noted in a few patients in this group 
from results obtained in the flocculation and 
Bromsulphalein screening tests. No evidence 
of cirrhosis was encountered either by labora- 
tory study or at necropsy. 

An interesting finding in this study was the 
disturbance of serum protein concentrations 
in a small number of patients. Values for six 
of the patients were as follows: 


Serum albumin Serum globulin 
(Gm. per cent) (Gm. per cent) 


2.63 2.92 Patient was toxic. 


Tleostomy was 
performed. 


2.98 2.11 


Patient was toxic and 
has remained chron- 
ically ill. 

1.98 2.50 


Patient was emaciated. 
Death followed a 


colectomy. 


Subtotal colectomy was 
required. 


2.63 3.33 Patient had chronic 


continuous type of dis- 
ease. Colectomy was 
performed. 


252 2.28 Patient had ileocolitis. 


Death resulted. 


These patients, constituting a seriously ill 
group, usually ate poorly, often were toxic. 
and had multiple deficiencies in electrolytes, 
vitamins, hemoglobin, etc. They were poor 
surgical risks and had to be repleted by all 
possible measures, the most important being 
the pump-tube feeding by the Barron’ method. 
Four of the six patients had operations; two 
patients died. 


Preoperative Complications and 
Associated Diseases 


The complications existing prior to opera- 
tion are given in table 5. As expected, fistulas 
and strictures were frequent and contributed 
greatly to the morbidity of the disease and to 
the decision regarding surgical treatment. The 
highest percentage of complications was en- 
countered in the group with the chronic con- 
tinuous type of disease. Hemorrhage threat- 
ened the life of one patient and was controlled 
only by surgical interference. The one recto- 
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va_inal fistula in the series also appeared in 
th. = group. The three carcinoma cases were in 
th remitting-relapsing group; two of these 
pa ients had involvement of the entire colon. 
In the third case of carcinoma, the disease 
pi cess was limited to the rectum and the rec- 
to-igmoid. Colon surgery had been recom- 
mended for one of these patients three years 
belore the malignancy was diagnosed. The in- 
cidence of carcinoma in the group of 78 pa- 
tients was 3.8 per cent. Benign rectal adenomas 
were present in five patients. Pseudopolyps 
were found in 17 patients. 

Thrombophlebitis, which occurred in three 
patients in this study, is important as a cause 
of persistent illness, fever and increased mor- 
bidity at operation. A definitive surgical pro- 
cedure should be delayed in the face of active 
phlebitis, especially of the intra-abdominal 
veins. Life-threatening colon obstruction and 
severe hemorrhage were each seen once. 


TABLE 5 


ComPLicATIONS Prior TO OPERATION 


COMPLICATIONS PATIENTS 


Fissure or fistula, or both, in ano 12 

Perineal or perirectal abscesses 9 

Stricture 8 
Anal (1) 
Rectal (6) 
Colonic (1) 


Rectovaginal fistula 


Pseudopolyps 1 
Rectal (9) 
Colonic (8) 


Adenomas, rectal (benign) 5 
Carcinoma | 3 

Ascending colon (2) 

Rectosigmoid (1) | 
Thrombophlebitis 
Severe hemorrhage | 
Colon perforation 
Colon obstruction | 
Arthritis | 
Erythema nodosum | 
Pyelitis 
Tritis 


Cre NON WwW 


Associated diseases 
Peptic ulcer (3) 
Cholelithiasis (2) 
Coronary disease (3) 
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Other Aspects 


Pregnancy—Six patients with a total of 13 
pregnancies are included in this study. The 
disease predated pregnancy in five patients. 
Seven pregnancies were completed without dif- 
ficulty. Six pregnancies were complicated by 
exacerbations of ulcerative colitis which occur- 
red at one, two, three, four, six and nine months. 
One patient underwent colostomy during an 
exacerbation of the disease and delivered nor- 
mally. The colostomy was closed four months 
after delivery. A subsequent pregnancy was 
uneventful; five years later, at the time of the 
cholecystectomy, the colon appeared entirely 
normal. 

In a detailed review of 150 pregnancies in 
patients with nonspecific ulcerative colitis, 
Crohn and associates® showed that harmful 
effects of the disease are evident in 50 to 75 
per cent of cases. They stressed the individual 
evaluation of each case in deciding on therapy. 
Vigorous treatment, blood transfusions, anti- 
biotics and ACTH are advocated by these au- 
thors. In the present series, the postpartum 
patient who died postoperatively was treated 
by these methods without avail. She had been 
in a markedly depleted physical and emotion- 
al state during the entire pregnancy. 

Psychiatric features—Psychiatric problems 
in patients with nonspecific ulcerative colitis 
were a concern at all times in this study. For- 
mal psychiatric consultation was obtained for 
12 patients. Nonetheless, the attending physi- 
cian can handle the vast majority of emotional 
problems. Sympathetic attention to this facet 
of the disease is of great importance, since it 
is widely recognized that emotional factors 
play a definite part in exacerbations of the 
disease. It is beyond the scope of this discus- 
sion to review this aspect in detail. 


Medical Treatment 


The tendency for remissions to occur with 
or without treatment complicates the evalua- 
tion of therapy in patients with nonspecific 
ulcerative colitis. Many physicians treating 
this disease have seen the very ill patient sud- 
denly improve just before a change in medical 
therapy or just as the decision has been made 
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for surgical intervention. Items used in the 
inpatient care of cases in the present series are 
those generally employed. Table 6 shows the 
topographic distribution of the disease in pa- 
tients treated medically. A well-balanced high 
calorie and high protein diet was generally 
used, but pump-tube feeding was adopted 
when food intake was inadequate. Tube feed- 
ing gave remarkable results in many instances 
by providing nutritional support until remis- 
sion occurred or by aiding in the preparation 
for operation. Blood transfusions were used 
extensively and were considered a bulwark of 
support for the severely ill patient. Vitamin 
deficiencies were met or prevented by the use 
of standard preparations, many of which were 
given through tube feeding. Chemotherapy 
was used extensively; SULFATHALIDINE® or 
azulfidine was prescribed for all except four 
patients in the series. Azulfidine was particu- 
larly effective in some instances. Antibiotics 
were used in 14 patients. On some occasions 
the response seemed gratifying, but at other 
times, even in the same patient, there was lit- 
tle response. Fewer perforations of the colon 
have been found since the advent of chemo- 
therapy and antibiotics, but there are no ac- 
cumulated data by alternate case study on 
which to judge the actual effectiveness of 
these agents. Both have a definite part in treat- 
ment of this disease. 

ACTH or adrenal steroids, or both, were 
used in five patients. These agents were em- 
ployed after other measures had not produced 
the desired improvement. Dramatic improve- 
ment occurred in two patients. One patient 
relapsed later while still on this type of treat- 
ment. The other patient experienced the most 
prolonged period of remission of his disease 
history. The adrenal steroids were used more 
frequently during the past three years; ap- 
proximately one-third of the patients received 
them. In general, the indications for this type 
of treatment are the failure to obtain a satis- 
factory response to an otherwise comprehen- 
sive program of treatment and frequently re- 
curring relapses. The reports of Sklar, Kirsner 
and Palmer’ and of Truelove and Witts* dem- 
onstrated the value of the adrenal hormones 
in treating nonspecific ulcerative colitis. 
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TABLE 6 


TopoGraPHic DistRIBUTION OF DisEASE AND RESULTS 
oF MepicaL TREATMENT IN 49 PATIENTS 


INVOLVEMENT | 
| (Number) 
Entire colon | 20 
Entire colon, with involvement of 5 
terminal ileum 
Rectum, rectosigmoid | 12 
Left side 6 
Longitudinal spread | 5 
Segmental | 1 
CLINICAL VARIETIES | 
Remitting-relapsing | 36 
Chronic continuous from onset | 11 
Remitting-relapsing, later chronic | 2 
continuous 
RESULTS* Number | Per cent 
Good | 19 38.7 
Fair | 19 38.7 
Poor (including one death) / ll 22.6 


| 


*Average follow-up period was eight and seven-tenths 
years. 


Death occurred in a patient in whom the 
entire colon and a portion of the terminal 
ileum were involved. Necropsy revealed per- 
foration of the ileum with peritonitis. 


Surgical Treatment 


Twenty-six patients in this series had opera- 
tions; two others refused operation. All pa- 
tients were treated medically before opera- 
tion, except the postpartum woman who had 
a severe hemorrhage. While patients with in- 
volvement of the entire colon had the greatest 
number of operations, patients with involve- 
ment of the left side of the colon had the high- 
est percentage of these procedures. In this lat- 
ter group, the disease extended to various 
levels proximal to the rectum and _rectosig- 
moid and into the transverse portion of the 
colon. The indications for operation were se- 
vere exacerbations of the remitting-relapsing 
or the chronic continuous varieties, the failure 
of remission to occur, and the presence of dis- 
abling or dangerous complications of the dis- 
ease. Table 7 shows the topographic distribu- 
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TABLE 7 
TopocraPHic DistRIBUTION OF DISEASE IN 26 SURGICALLY TREATED PATIENTS 


INVOLVEMENT | PATIENTS 
; | 
En ire colon (33 patients) 
‘\emitting-relapsing, later severe exacerbation 
Nemitting-relapsing, later chronic continuous 3 
‘-hronic continuous from onset 1 
‘hronic continuous, later severe exacerbation 2 
Le it side (16 patients) 
Remitting-relapsing, later acute exacerbation 4 
Remitting-relapsing, later chronic continuous 2 
Remitting-relapsing, later chronic continuous, later acute exacerbation 1 
Chronic continuous from onset 3 
Rectum, rectosigmoid (14 patients) 
Remitting-relapsing, later acute exacerbation 1 
Chronic continuous from onset 1 
Right side of colon 
Biopsy in suspected carcinoma 1 


tion of the clinical types of the disease in pa- 
tients who were surgically treated. 

Of the 75 patients, the entire colon was in- 
volved in 33; 13 or 39.4 per cent had opera- 
tions. Of the 16 patients with left-sided in- 
volvement, 10 (62.5 per cent) were operated 
on. Tables 8, 9 and 10, dealing with surgical 
results, show that 15 of the 26 patients were 
operated on as a consequence of poor response 
to medical treatment during an acute exacer- 
bation of the disease. Surgical help in some 
was obtained on a “last-resort” basis; as a re- 
sult, these patients were poor surgical risks. 
In more recent years, surgical treatment has 


been advised before this precarious state is 
reached. The breakdown of surgical proce- 
dures is presented in table 8. 

The two operations of ileostomy only were 
done in 1947. These two patients were very 
ill, and it was believed that they could tolerate 
only an ileostomy at that time. Both patients 
improved temporarily, but subsequently died. 
One patient died 13 days postoperatively of 
mesenteric thrombosis, gangrenous small in- 
testine and peritonitis. The second patient 
died 51 days postoperatively with perforation 
of the ileum and generalized peritonitis. Ile- 
ostomy was later successful in six patients. 


TABLE 8 


SurcicaL Procepures IN 26 PATIENTS 


OPERATIONS 


lleostomy and total colectomy (one operation) 
lleostomy followed by total colectomy 


Ileostomy followed by subtotal colectomy; sigmoid and rectum removed 


later in each patient 
lleostomy and subtotal colectomy (one operation) 
lleostomy alone 


Colostomy (right side of colon); later closure, no resection 


Colostomy; later resection of distal colon and rectum 
Colostomy; later resection of distal colon, rectum intact 
Colostomy with no further procedure 

Biopsy of right side of colon in suspected carcinoma 


INTERVALS BETWEEN OPERATIONS | PATIENTS 
7, 7 and 44%4 months 3 
17, 11 and 23 months 3 
4 
2 
6, 6 and 8 years 3 
12 months; 4 years 2 
4 and 3 years 2 
1 
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TABLE 9 


RESULTS OF SURGICAL PROCEDURES 


PATIENTS 
RESULTS 
| Number | Per cent 
Deaths* | 
Postoperative 4 | 15.3 
Unrelated 2 | 
During eight and one-half year 
follow-up period (19 patients) 
Good 14 
Fair 1 
Poor 4 | 21.1 


*Patients with carcinoma are not included. 


Three had a two stage operation of ileostomy 
followed by total colectomy, and three pa- 
tients had a three stage operation of ileostomy, 
subtotal colectomy and, later, the removal of 
the sigmoid and rectum. The results in this 
group were gratifying. 

Two patients who had subtotal colectomy 
have the sigmoid and rectum intact. At the 
four and 11 year checkups, the rectal findings 
were those of mildly active disease without 
evidence of malignancy; this latter hazard still 
exists, of course. In two patients, ileostomy 
and subtotal colectomy were followed at in- 
tervals of one and 22 months by ileosigmoid- 
ostomy and ileorectostomy. In most patients 
who require operations, the possibility is re- 
mote that the rectum can be used for anasto- 
mosis with the ileum. In the usual case, the 
scarring of the rectum and the persistence of 
the inflammatory process make the possibility 
of anastomosis unlikely. It is recognized, how- 
ever, that series of ileorectostomy operations 
are being reported. 

Four of the five patients who had ileostomy 
and complete colectomy accomplished at one 
operation progressed satisfactorily. In the fifth 
patient, the abdominal wall was sloughed at 
the ileostomy site, necessitating several revi- 
sions of the ileostomy. 

The original colostomy was closed in three 
patients; one result can be considered satis- 
factory. One patient experienced repeated fis- 
tulous tract formation at the closure site, which 
required several operations to repair. One of 
the three patients has persistent activity of the 


24 


disease process distal to the closure site. 

In more recent years, colostomy has been 
largely abandoned, and the operation of choice 
has been ileostomy and complete colectomy in 
one or more stages. In the interval between 
1950 and 1955, one of our surgical services 
performed 18 of the one stage operations and 
10 of the multiple stage operations, all with 
no mortality. 

The results of surgical treatment are sum- 
marized in table 9. These figures show that a 
high surgical mortality occurred in the ex- 
tremely ill and debilitated patients. 


Postoperative Complications 


Disturbed ileostomy function required re- 
vision of the ileostomy 14 times in seven pa- 
tients. Perineal abscesses developed six times 
in four patients. Sloughing of the abdominal 
wall at the ileostomy site occurred in one pa- 
tient. Severe recurrent bleeding from the colon 
proximal to the colostomy site was encoun- 
tered in one patient. Fistulas at the colostomy 
site developed four times in one patient. Re- 
peated strictures at the colostomy site were 
numerous through a period of many years in 
one patient. Stricture of the rectum occurred 
in two patients after colostomy. 

Four patients died postoperatively, repre- 
senting a surgical mortality of 15.3 per cent. 
Two patients were considered too ill for a pro- 
cedure more extensive than ileostomy. One of 
these patients died 15 days postoperatively of 
inferior mesenteric vein thrombosis and peri- 
tonitis. In the other, the terminal ileum per- 
forated 51 days after operation. The third 
death followed an intra-abdominal hemorrhage 
which began a few hours after operation; the 


TABLE 10 


Over-ALL RESULTS OF MEDICAL AND 
SurcicaL TREATMENT 


PATIENTS 
RESULTS 
Number Per cent 
Good | 33 44.0 
Fair 20 26.7 
Poor 22 29,3 
| 


POSTGRADUATE MEDICINE 


| 
| 
‘ 


sii: of the bleeding was not determined at 
necropsy. The fourth patient died of a pul- 
monary embolus six days after transverse 
co ostomy. 


Over-all Results 


[he small number of patients in the surgi- 
cal group limits the significance of the per- 
centage figures. The mortality in the patients 
treated medically was 2 per cent. The mortal- 
ity figure of 15.3 per cent in patients treated 
surgically reflects to some degree the failure 
of medical treatment and the response of poor- 
risk patients to operations. 

The results recorded in the groups treated 
both medically and surgically are given in 
table 10. The numbers in the groups with fair 
and poor results are likely to increase, as these 
patients are followed longer. At the end of an 
eight and one-half year follow-up period, the 
over-all mortality rate was 10.3 per cent. This 
figure includes four surgical deaths, one death 
in a medically treated patient, and three deaths 
from carcinoma. Five of the 14 patients in 
whom the disease developed when they were 
less than 20 years of age had operations. Five 
of the 14 died of the disease or its complica- 
tions; six of the group have had a good result 
from treatment. The seriousness of the disease 
in the younger age group has long been known. 


Summary 


The clinical course has been reviewed in 
75 cases of nonspecific ulcerative colitis. Pa- 
tients were observed over a 10 year period, 
with an average follow-up time of eight and 
one-half years. At the onset of disease, patients 
ranged in age from 10 to 75 years. The seri- 
ousness of the disease is stressed for the group 
less than 20 years of age. The remitting-relaps- 
ing and the chronic continuous varieties were 
present in a ratio of about three to one. The 
majority of patients who required operations 
had the remitting-relapsing type of disease. 
Operations were necessary in a higher per- 
centage of patients who had involvement of 
the left side of the colon than in those in whom 
the entire colon was involved. The complica- 
tions and associated diseases for the entire 
group have been reported. 
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Medical treatment and its results and the 
procedures, complications, mortality and _re- 
sults of operation have been discussed. The 
surgical procedures included ileostomy alone, 
ileostomy with subtotal colectomy, and _ ile- 
ostomy with total colectomy. A few colosto- 
mies were done in the earlier years. The over- 
all surgical mortality of 15.3 per cent has been 
greatly reduced in recent years. The percent- 
age of good results was higher in patients un- 
dergoing definitive surgery than in those re- 
ceiving medical treatment. Three patients of 
the series were found to have carcinoma. Good 
results were obtained in 44.0 per cent of those 
patients treated both medically and surgically, 
fair results in 26.7 per cent, and poor results 
in 29.3 per cent. The over-all mortality was 
10.3 per cent. 

The morbidity and the emotional and eco- 
nomic stress resulting from this disease are 
enormous. Only by a constant reappraisal of 
the immediate clinical findings and the over- 
all results of treatment by critical investiga- 
tors can a reliable outlook be estimated for 
the patient with nonspecific ulcerative colitis. 
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The Unreliability of Casual 


Blood Pressures as an Index to 


Cardiovascular-renal Disease 


JOHN R. CALDWELL* AND F. W. HOLLINGER?+ 
Henry Ford Hospital, Detroit 


BBLoop pressure is customarily measured by 
the physician himself during routine office 
visits. Resulting in a “casual” blood pressure 
reading, this method is used by the majority 
of doctors for evaluating hypertension and the 
response to treatment. The conventional meth- 
od is used also to accumulate statistics on the 
range of normal blood pressure. By such deter- 
minations it has been estimated that 20 mil- 
lion Americans have hypertension, i.e., a blood 
pressure of 150/90 mm. Hg when taken in the 
casual manner. 

A study of 355 patients with hypertension 
determined by this criterion showed that less 
than one-third had cardiomegaly or any sign 
of severe hypertensive disease (table 1). It is 
noteworthy also that there were as many pa- 
tients in the group with hypertension without 
evidence of cardiovascular-renal disease as 
there were with severe hypertensive cardio- 
vascular disease (table 2). Such discrepancies 
between blood pressure readings and vascular 
changes have long confused the clinicians at- 
tempting to relate blood pressure levels to dis- 


*Physician-in-Charge, Division of Hypertension; tAssociate Physician, 
Medical Clinic 34, Department of Medicine, Henry Ford Hospital, 
Detroit, Michigan. 
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ease. Blood pressure readings in an individual 
vary tremendously from time to time. Hence. 
individual interpretations by physicians and 
patients of the significance of a single reading 
also vary widely. 

For expediency in the hypertension clinic 
at Henry Ford Hospital a young woman was 
employed several years ago as a technical as- 
sistant to record blood pressure, pulse rate 
and weight prior to the patient’s contact with 
the physician. A recheck by the doctor 5 to 
15 minutes later often revealed readings as 
much as 20 mm. higher in systolic or diastolic 
pressures. This clearly indicated a psychically 
induced pressor response to the measurement 
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TABLE 1 


CARDIOVASCULAR-RENAL DISEASE IN 355 “HYPERTENSIVE” PATIENTS 


PATIENTS 
si¢ns* 
Number | Per cent} 
C.rdiomegaly, as shown by x-ray (enlarged, or left ventricular hypertrophy, shown by 103 29 
e| ctrocardiogram) 
R«-tinopathy, grade 3 or 4 (retinal hemorrhage or exudates with angiopathy, or both; also 22 6 
p«pilledema in some cases) 
Nephropathy (azotemia by serum creatinine 1.3 mg. per cent or above or proteinuria 53 15 
and casts) 


*In most patients showing one of these signs, more than one of these manifestations of disease were present. 


*Percentage in relation to the total number of patients. 


made by the physician himself. To eliminate 
this factor as much as possible, a simple meth- 
od was devised for determining the lowest 
pressure at rest—the “basal” pressure. The 
patient lies on a low, comfortable bed or cot in 
a quiet room. A nurse or office assistant de- 
termines the blood pressure about every five 
minutes for one-half hour (table 3). The low- 
est blood pressure usually is reached in 20 
minutes. The observations are made without 
regard to time of day or to meals. 

The study of basal blood pressure was first 
reported in 1922 by Addis.’ He emphasized 
that the significance of any given blood pres- 
sure reading or pulse rate depended first on 
a knowledge of the condition under which the 
observation was made. Addis observed that 
patients who had a marked fall in basal pres- 
sure had a better prognosis than those who 
had only a slight decrease in basal pressure as 
compared with their daytime pressure. 

Alam and Smirk* studied casual and basal 


blood pressures in 27 patients with essential 
hypertension. They found the average casual 
blood pressure to be 195/116, and the aver- 
age basal pressure 151/95. These authors 
pointed out that the relation of meals and the 
time of day is not an important factor in basal 
blood pressure determination. 

Kilpatrick*® observed that basal blood pres- 
sure of normal subjects was constant over ob- 
served periods of one to three weeks, while 
casual blood pressures of normal persons were 
variable. This he based on 44 cases, compar- 
ing one casual blood pressure with one basal 
blood pressure. He also observed that the mean 
basal levels of “vascular hyperreactors” or 
“prehypertensives” were not significantly 
higher than “normotensives.” 

Alstad* observed that high basal pressures 
occurred in patients with fixed hypertension 
and more advanced arterial pathologic changes. 
He also pointed out from his study that sig- 
nificant reductions in basal blood pressure on 


TABLE 2 


Diacnostic Grouping TO CARDIOVASCULAR-RENAL DISEASE IN 355 PATIENTS, 
REGARDLEss OF BLoop PressuRE LEVELS 


DIAGNOSIS BY SEVERITY 


PATIENTS 


Number Per cent 


Severe hypertensive disease (cardiomegaly plus retinopathy grade 3 or 4 or nephropathy) 40 11 

No disease 60 17 

Mild or moderate hypertensive vascular disease* or hypertensive cardiovascular disease* 255 72 


*Terms used as defined in the “A.M.A. Standard Nomenclature on Diseases and Operations,” 1952. 
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TABLE 3 


G. H., Age 68, W. F. 


Casual office blood pressure 


Known blood pressure elevation for 15 years 240/120 
Asymptomatic 
Basav BLoop Pressure 
SUBSEQUENT READINGS 
INITIAL (At five minute intervals) 
READING —~ 
5 | 10 | 15 20 | 25 30 
Blood pressure 
Systolic | 220 190 180 180 170 | 170 164 
Diastolic ae 4 90 90 88 80 88 84 
Pulse 66 66 66 | 66 6 | 72 72 


Chest x-ray: Heart normal; aorta dilated and elongated 
EKG: Normal 
Fundi: Grade 2 


drug treatment would probably more nearly 
reflect an antihypertensive pharmacologic ef- 
fect than would changes in casual pressure. 

The present study is largely an extension of 
original work on basal blood pressure reported 
by us at an earlier date.” In the present study, 
355 patients with hypertension had a blood 
pressure of 150/90 or above, as determined 
by physicians in the conventional manner. 
They were selected on a basis of also having 
had pretreatment determinations of basal 
blood pressure. Almost all patients had at 
least a complete physical examination, includ- 
ing careful funduscopic study, chest x-ray, 
electrocardiogram, serum creatinine and two 
or more urine examinations. Results of the 
study showed that more than one-half of these 
patients did not have hypertension (figure 1). 
This conclusion was based on an arbitrary 
level of 150/90 or above as the criterion of 
hypertension, regardless of the circumstances 
under which the measurement is made. If this 
procedure were used for all blood pressure 
measurements before a diagnosis of hyperten- 
sion is made, it is estimated there would be 
10 million fewer Americans with hypertension, 
that is, having a blood pressure of 150/90 or 
higher. 

Since the frequency distribution curves in 
figure 1 show that the basal blood pressures 
are usually lower than casual blood pressures 
by about 20 to 30 mm., a question of crucial 
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Urine: Protein, none; casts, none 
IAD: None 


Serum creatinine: 0.8 mg. per cent 


importance arises: Is the basal blood pressure 
simply lower than casual readings or does it 
have some special significance? Clinical ex- 
perience indicates that basal blood pressure 
does have a unique value, especially in sepa- 
rating patients known as “transient hyperten- 
sives” or “vascular hyperreactors” from those 
with sustained hypertension. 

Patients whose blood pressure falls consider- 
ably from high levels when taken by the physi- 
cian at casual office examination to low basal 
levels usually have much less evidence of car- 
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FIGURE 1. Frequency distribution curves of diastolic 


blood pressure in 355 patients with hypertension, meas- 
ured by two different methods. 
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TABLE 4 


THE INcIDENCE OF “MoperaTeE” HyPpERTENSIVE DISEASE IN RELATION TO THE DIFFERENCE 
BETWEEN CASUAL AND Basa DiAsTOLic PRESSURES 


PATIENTS WITH NUMBER OF PATIENTS 
MODERATE DISEASE* | ,ccorpING TO FALLIN BLoop  |AVERAGE CASUAL] AVERAGE BASAL 
Fiity patients with casual 4 57 7 fixed (< 15 mm.) 264/120 176/112 
—— 9 43 | 21 moderate fall (16 to 32mm.) | 195/121 149/98 
8 38 22 marked fall (> 32 mm.) 211/120 137/78 
Eighty patients with casual 11 79 14 fixed (< 15 mm.) 197/112 170/105 
4 9 | 45 moderate fall (16 to 32 mm.) 161/111 137/86 
2 10 21 marked fall (> 32 mm.) 198/112 128/73 


*Excludes patients with cardiomegaly plus retinopathy (grade 3 or 4) or nephropathy, and includes those with two 
or more of the following signs: cardiomegaly, shown by x-ray; left ventricular strain or left ventricular hypertrophy, 
shown by electrocardiogram; grade 2 fundi; proteinuria or casts. 


diovascular-renal disease than those who have 
relatively fixed hypertension. This is demon- 
strated in table 4 in relation to moderate hy- 
pertensive disease. 

When the two different methods of meas- 
urement of blood pressure are related to se- 
vere hypertensive cardiovascular disease, basal 
blood pressure readings will correlate slightly 
better with the extent and severity of disease. 
For example, using a diastolic level of 100 as 
an arbitrary division for the 355 patients, 74 
had casual diastolic pressures below 100 and 
systolic levels above 150. One patient of this 
group had severe hypertensive cardiovascular 
disease. By basal determination, 250 of the 
355 patients had diastolic pressures below 
100; five of these had severe hypertensive 
cardiovascular disease. Only 105 had basal 
diastolic levels above 100; 35 of these had 
severe hypertensive cardiovascular disease. 
From this one can say that the diastolic pres- 
sure of the majority of patients with hyper- 
tension falls below 100 at rest, and that only a 
small percentage of this group have severe 
hypertensive disease. 

The data lend support to a concept that the 
height of the lowest blood pressure reading 
obtainable under resting conditions is the most 
significant in determining the extent and se- 
verity of vascular damage. 

The casual measurement of blood pressure 
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in the office is insufficient. Basal blood pres- 
sure determination, as here described, is sim- 
ple and practical. Though far from ideal it is 
usually lower and more significant than the 
casual readings. In 30 minutes the physician 
can often obtain information which otherwise 
may take three or four days to obtain with 
the patient at rest in the hospital. 

Casual readings are of value in separating 
patients with suspected hypertension from pa- 
tients with normal blood pressures. However, 
the basal determination is of value before pre- 
scribing antihypertensive drugs or making 
prognostic statements about hypertension, a 
diagnosis often unjustly made from casual 
blood pressure determinations which, in real- 
ity, are not casual. 
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Intermittent Hydrarthrosis 


(PERIODIC BENIGN SYNOVITIS) 


DWIGHT C. ENSIGN* AND JOHN W. SIGLER+ 


Henry Ford Hospital, Detroit 


Amos any article dealing with the rheu- 
matic diseases might well begin with the sen- 
tences used in 1909 by Poynton’ in his essay 
on “scarlatinal rheumatism”: “The study of 
‘rheumatism’ is full of problems of the great- 
est interest, and those who once plunge into 
its depths find paths leading in so many direc- 
tions that there is great difficulty in keeping 
any certain course. For this reason, before in- 
troducing this small contribution to the main 
subject, I mention some of the difficulties that 
have struck me as especially noteworthy at 
the present time.” 

This statement is particularly appropriate 
in connection with the present discussion, be- 
cause the chief difficulty in preparing this 
paper has been in finding cases which satisfy 
the presently accepted criteria for the diag- 
nosis of intermittent hydrarthrosis. We may 
safely say that we have seriously considered 
this diagnosis at least 20 times a year for 
many years, the results of which will be men- 
tioned later. 


*Physician-in-Charge; tAssociate Physician, Arthritis Division, Henry 
Ford Hospital, Detroit, Michigan. 
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This clinical picture impressed one of us 
(D.C.E.) early by the fact that in the 1922 
edition of Osler’s* “Principles and Practice of 
Medicine” the entire section headed “Diseases 
of the joints” embraced (1) arthritis defor- 
mans and (2) intermittent hydrarthrosis. To 
be sure, the arthritis of rheumatic fever was in- 
cluded under rheumatic fever, the arthritis of 
gout under gout, and specific infectious arthri- 
tis under gonorrhea and tuberculosis. How- 
ever, the following discussion of intermittent 
hydrarthrosis was by far the more interesting 
in “Diseases of the joints.” 
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The condition was described by Perrin in 
845. The affection is characterized by a re- 
iarkable periodic swelling of one or several 
f{ the joints without fever. The swelling may 
ike place with great rapidity, and there may 

_ven be a sensation of water rushing into the 
joint. (This symptom of fluid rushing into a 
joint was again described by Mattingly* in 
january 1957.) There are usually pain and 
stiffness. The periods may be from 10 to 12 
days, or a month, or even three months. Many 
of the cases have been in women and some- 
times with marked hysterical symptoms. While 
some of the cases are secondary and only rep- 
resent a phase in the evolution of various 
articular lesions, there appears to be a primary 
form characterized by a periodic swelling and 
nothing else. It is sometimes the joint equiva- 
lent to Quincke’s oedema and may be associ- 
ated with erythema, with angioneurotic oedema, 
and in one of Garrod’s patients there was at 
the same time circumscribed oedema of the 
lips and eyelids. Some cases are due to ana- 
phylaxis. A mother and daughter have been 
affected. The prognosis is not good: the at- 
tacks are apt to recur in spite of all forms of 
treatment. 


Before speaking of our own limited experi- 
ence, it might be interesting to go back still 
further and study the description of the first 
recorded case of what is now spoken of as 
intermittent hydrarthrosis, reported in 1845 
by Perrin’ and entitled “A peculiar case of 
partial and intermittent contraction, octane in 
type, with violent irritation and serous effu- 
sion in several joints.” For the following trans- 
lation from the original French, we are in- 
debted to Dr. Yvan Thibaudeau of our staff, 
whose lifelong knowledge of the language as- 
sures the flavor of the original. 


Here is the case history: For many years, a 
48 year old man had been suffering from 
chronic rheumatism involving the joint of the 
left upper limb, this rheumatism having ren- 
dered any work almost impossible for him 
since its beginning. About the end of June. 
this man was stricken by an intermittent par- 
tial contraction that was peculiar in many 
ways. 

This patient, rather small, is of rather deli- 
cate health. Four years ago, he suffered for six 
months from crises of intermittent quartan 
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fever which went away by themselves and 
didn’t show anything of interest. 

The disease from which he is suffering now 
started without any known cause and came 
back exactly six times in a row, during the 
night, from Friday to Saturday of each week. 
Each crisis was associated with febrile symp- 
toms that were minimal, as one will be able 
to see from the following description: muscu- 
lar pains and sensation of general breakdown 
in every limb, minimal headaches, normal 
thirst, incomplete anorexia, intact intellect, 
completely normal sensorium, and febrile 
movements almost nil. The initial chill of the 
fever, very short in duration, is rapidly fol- 
lowed by a moderate warmth which keeps on 
till about the end of the crisis. A slight damp- 
ness is barely noticed on the skin when the 
fever comes to a stop, which happens about 18 
to 20 hours after the start of the fever. So, 
it can be seen that the febrile state is only of 
a slight degree, and if it were not for the re- 
markable phenomenon that we will describe, 
the patient is positive that he would not have 
been willing to stay in bed. 

As soon as the fever started, our patient felt 
that his left forearm was irresistibly flexed on 
the arm and pressed down on the anterior por- 
tion of the thorax. The forearm, solidly bent, 
could not be extended any more. The elbow 
joint was as if it were ankylosed. We could say 
that it would have rather been broken than 
have been moved in any way... . A persisting 
flexion of the fingers. in which the tips were 
just barely touching the ball of the hand, was 
also an indication of the contraction of the 
flexor muscles of the forearm. 

To these tonic partial convulsions were add- 
ed some other phenomena not less peculiar and 
involving the articular synovials. Thus, some 
very painful prickings were felt on the left 
side in the joints of the shoulder, the elbow, 
the wrist, the second articulation of the little 
finger, and in the metatarsophalangeal and 
tibiofemoral articulations. 

After two or three hours an edematous swell- 
ing and a slight induration, without any red- 
ness and without any intense warmth, was 
noticed at the elbow, at the second joint of the 
little finger, at the knee, and, lastly, around 
the metatarsophalangeal articulations; and 
soon one could see, added to the swelling 
around the joints, that a serous effusion, rather 
striking, had collected in the elbow articula- 
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tions and the knee joints. . . . The serous ef- 

‘fusion was especially prominent in the knee 
joint; the patella, markedly elevated in front 
of the femoral condyle, was easily depressed 
with the fingers. 

It was only after two or three days that the 
swellings and serous effusions would disappear 
completely, and with them would also disap- 
pear the limitation of movement that was 
caused by them. As for the contraction de- 
scribed in the upper limb, it would last only 
for the duration of the crisis, and at the same 
time the fever would decrease, the patient 
would slowly recover the use of his arm. 

After the seventh crisis, the fever disap- 
peared spontaneously, and reappeared only 
after six weeks with the same symptoms, but 
this time it was of tertian type. It was only 
then that I was called to see the patient who 
had already had two crises. 

Confronted with such symptoms, I was not 
dismayed by the peculiar components of this 
disease. | saw the intermittent component as 
the only thing to treat and fight, and I did so 
by prescribing 2 gm. of quinine sulfate with 
20 cg. of belladonna extract that were taken 
in fractionated doses. 

The third and last crisis occurred, and since 
then the fever has not reappeared and the cure 
has been maintained. The patient, though, is 
still suffering as in the past, and intermittently 
from his rheumatic pains. 


It is worth pointing out that this, which is 
always referred to as the first recorded case of 
intermittent hydrarthrosis, occurred in a pa- 
tient who already had an established articular 
disease. Four years previously he had had six 
months of quartan fever. He had seven acute 
episodes of joint involvement at weekly inter- 
vals, followed by six weeks of freedom. He 
then had three additional acute attacks at 
tertian intervals. 

Unaware of this description, Moore’ de- 
scribed the first case in English in the Lancet 
for April 30, 1864, reporting a unique condi- 
tion in a patient whom he had observed 12 
years previously: A woman with a loose body 
in the knee joint had an 18 year history of re- 
curring hydrarthrosis of the right knee. At 
first, the condition occurred every 30 days, 
then every three weeks, and then every nine 
days, the cycles being interrupted from the 
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third month of each of several pregnancies to 
the third month of lactation. 

Sporadic reports, usually of one or two 
cases, appeared at irregular intervals. In 1910, 
Garrod,® who, among other claims to fame, 
was the first to describe knuckle pads as hav- 
ing no relation to articular disease, was able 
to collect 70 cases reported over the 65 year 
period. To these he added seven additional 
instances, only two of which were not associ- 
ated with established articular disease. 

It may be of interest to quote the opening 
sentences of his article: 

“Of periodicity in disease no more striking 
example can be quoted than the recurrent ef- 
fusion into joints, with little or no febrile dis- 
turbance or local signs of inflammation, which 
goes by the name of intermittent hydrarthro- 
sis. The intervals between the successive at- 
tacks are, as a rule, so regular that the pa- 
tients can foretell with accuracy the day, and 
sometimes even the hour, when a recurrence 
is to be expected, and can make their arrange- 
ments accordingly.” 

Garrod stressed the division of the hereto- 
fore-reported cases into a (1) primary type, 
in which “the periodic swelling comes on as 
an isolated event, sometimes after an injury, 
and the affected joints, which are, in the great 
majority of instances, the knees, recover com- 
pletely or almost completely in the intervals, 
at any rate in the earlier cases,” and a (2) 
symptomatic type, in which “the affected joints 
have already been damaged, more or less se- 
verely, by antecedent disease, such as the 
more obstinate forms of gonorrheal arthritis 
or the crippling lesions of many joints com- 
monly classed as rheumatoid arthritis or ar- 
thritis deformans.” He also stated that he was 
inclined, since “in other respects the cases of 
the two classes closely resemble each other,” 
to the belief that “intermittent hydrarthrosis 
is a phase or symptom of various articular le- 
sions rather than a disease sui generis.” 

About 120 cases had been reported by 1953, 
according to Ragan,’ who wrote the section on 
intermittent hydrarthrosis in the fifth edition 
of “Comroe’s Arthritis and Related Condi- 
tions.” In this work, the condition was classed 
among “Important rheumatic diseases closely 
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all ed to rheumatoid arthritis.” Ragan added 
six cases which he had observed. He defined 
the condition as “‘a chronic disorder, charac- 
ter zed by periodic recurrences of effusion of 
the joint lasting several days, most often af- 
fec:ing the knees. Attacks may occur at regu- 
lar intervals, are refractory to salicylates, and 
arc not accompanied by evidence of local in- 
fla:amation or of generalized systemic involve- 
ment. In certain instances this syndrome may 
be the initial symptom of definite rheumatoid 
arthritis, which subsequently develops.” He 
gave an excellent account of differential diag- 
nosis, and pointed out that many of the cases 
previously considered as intermittent hydrar- 
throsis were probably symptomatic of under- 
lying joint pathology, often rheumatoid arthri- 
tis. He recounted, without stating the source, 
a tale which has been mentioned by others: 
“A well-known story is that of the athletic 
schedule of a prominent university which was 
especially arranged (supposedly) to permit 
matches to fall on days when a stellar athlete 
who suffered from intermittent hydrarthrosis 
knew he was to have a remission.” 

Among etiologic factors considered have 
been trauma, infection with Brucella abortus, 
malaria, rheumatic fever, lymphogranuloma, 
psychic factors, sensitization to food, bacteria 
or other agents, association with menses, child- 
birth, and endocrine disturbance. All of these 
are merely suggestive, the true etiology being 
unknown. 

Equally varied have been the methods of 
treatment advised, none of which have been 
uniformly successful. Some apparent results 
have followed such diverse procedures as 
roentgenologic therapy, chrysotherapy, intra- 
articular hydrocortisone (which, conversely, 
speeded up the cycle in at least one instance), 
and synovectomy. 

Intermittent hydrarthrosis merited mention 
of less than a page in the 269 pages of the 
tenth rheumatism review,® published in 1953 
by the Editorial Committee of the American 
Rheumatism Association. The conclusion of 
the editors was that “the term ‘intermittent 
hydrarthrosis’ should be reserved for those 
uncommon cases in which periodicity is regu- 
lar, complete restoration of the joint to nor- 
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mal is observed between episodes, and no evi- 
dence of progression to residual damage is 
evident over a period of several years. Even 
when these criteria are adhered to, some of 
these ‘idiopathic’ cases eventually turn out to 
be rheumatoid arthritis. Some of us believe 
the condition to be an atypical form of rheu- 
matoid arthritis.” 

In the eleventh rheumatism review,” which 
listed 2,339 publications, intermittent hydrar- 
throsis received only passing mention. Peri- 
odic arthralgia in 23 patients in five genera- 
tions of a family was reported but was not 
established as a definite entity. 

As previously mentioned, we have had a 
keen interest in trying to establish this diag- 
nosis, and have at least considered it in all 
patients with synovial effusions. To date, over 
890,000 persons have registered at Henry Ford 
Hospital as patients, many of them having re- 
peated inpatient admissions and _ prolonged 
follow-up in the outpatient department. In all 
of these patients, the diagnosis of intermittent 
hydrarthrosis has been indexed a total of nine 
times. A recent critical follow-up of these nine 
patients has indicated clearly that the diag- 
nosis was in error in all but possibly three. 

One of these patients represented a gross 
error in indexing, and his record has been 
subsequently deleted. One proved to have an 
atypical rheumatoid arthritis; another had a 
chronic synovitis, probably rheumatoid, with 
residuals of past Still’s disease. One patient 
showed synovial calcification and calcification 
in a meniscus, and another proved to have a 
damaged meniscus, cleared by arthrotomy. 
The sixth indexed patient is now being con- 
sidered as having palindromic rheumatism and 
is verging toward a more typical rheumatoid 
picture. Incidentally, in none of these six pa- 
tients was the cycle of recurrence of effusion 
established, either historically or by observa- 
tion, as sufficiently regular to fit the accepted 
description of intermittent hydrarthrosis. 

The seventh of our indexed patients, a man 
of 28 when he was seen in 1954, gave a his- 
tory of intermittent attacks of aching and 
swelling of his left knee since childhood. He 
had no recollection of a true rhythmicality to 
his attacks, and three years had elapsed since 
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the last attack previous to the one which was 
present in 1954. He had a moderate hydrar- 
throsis of the left knee, with tenderness over 
the mesial aspect of the joint, no roentgeno- 
graphic evidence of disease, and a normal 
sedimentation rate. The effusion subsided spon- 
taneously after a week; it did not recur until 
the spring of 1957 when another mild effu- 
sion occurred which subsided with limitation 
of activity and the use of aspirin. No other 
joints have ever been affected. Only if one 
were willing to accept a cycle of three years 
could this be intermittent hydrarthrosis. 

The remaining two possible cases from our 
records are not available for follow-up. One 
was a 34 year old wife of a physician. When 
she was seen in 1920, she had a history of 
several years of periodic swelling of the knees; 
this condition was of a few days’ duration and 
occurred regularly at the menstrual period and 
midway between periods. This was thought to 
be associated with brucellosis, since she had a 
strongly positive intradermal reaction to Bru- 
cella vaccine, and the intradermal site flared 
coincident with the joint swelling for a time. 
She has not been seen since 1922, but we 
have learned indirectly that she apparently 
now has mild degenerative joint disease and 
has only occasional mild twinges in her knees, 
to which she still refers as evidence of her old 
undulant fever. 

The other unfollowed case is that of a 56 
year old man of Hungarian extraction. When 
seen in 1945, he gave a history of having had 
nontraumatic swelling of the left knee of two 
or three weeks’ duration in 1915, followed by 
14 years without symptoms. He also had a six 
year history of recurring episodes of swelling 
and stiffness in the left knee. These attacks 
were of two to three weeks’ duration, with in- 
tervening symptom-free periods of five to six 
weeks. He estimated that in the six years he 
had had between 40 and 50 such attacks, al- 
ways involving the same joint. When we saw 
him, he was convalescing from his first cor- 
onary occlusion, and his knee symptoms had 
been present for about two months without 
clearing. Roentgenograms showed evidence of 
a moderate degree of degenerative joint dis- 
ease. Unfortunately, the cardiac problem con- 
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tinued to be dominant, and the patient died 
of another myocardial infarction. Necropsy 
was not performed. 

We may mention parenthetically that we 
also reviewed critically some 75 records in 
which unspecified hydrarthrosis was indexed 
and did not find one case which met the cri- 
teria of intermittent hydrarthrosis; all were 
secondary to trauma, internal derangement, 
rheumatoid arthritis, degenerative joint dis- 
ease or specific infectious arthritis. 

In the last 15 years’ experience in the ar- 
thritis division of this hospital, where the pa- 
tient load is indicated by an average of 11,000 
outpatient visits per year and 5900 inpatient 
days, representing 380 inpatient admissions 
per year, no substantiated diagnosis of inter- 
mittent hydrarthrosis has been made. How- 
ever, we daily see instances of synovial effu- 
sion in patients representing the whole gamut 
of the rheumatic diseases. 

Our failure to establish a better record in 
recognizing the entity of intermittent hydrar- 
throsis after 30 years of searching is especial- 
ly troublesome to us in view of a report pub- 
lished in 1956 by Weiner and Ghormley."’ 
From 1930 to 1954, they found 47 patients 
whose symptoms met the criteria of idiopathic 
intermittent hydrarthrosis, summarized by the 
authors as follows: “(1) recurrence of articu- 
lar symptoms at regular intervals, (2) com- 
plete freedom from the signs and symptoms 
between attacks, (3) absence of systemic re- 
action, and (4) absence of a specific etiologic 
factor which would account for the articular 
symptoms, that is, bacteria, rheumatic fever, 
trauma and purpura. The authors excluded 
from the series all patients with articular symp- 
toms which recurred at irregular intervals, true 
periodicity not having developed.” 

The authors suggest the term “periodic be- 
nign synovitis” as a much more expressive 
diagnosis than intermittent hydrarthrosis. This 
is in line with Reimann’s"’ suggestion in 1948 
that the name “periodic disease” “be used for 
a variety of enigmatic maladies which have in 
common cycles of symptoms occurring at regu- 
lar intervals.” 

Although we cannot adequately review 
Weiner and Ghormley’s comprehensive article 
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in the present discussion, we would like to 
po at out that it is a most exhaustive summary 
no! only of the literature but also of the 47 
cases which the authors studied. It is worthy 
of -omment that in 10 patients of this series 
in whom biopsy was done, by either punch or 
art!irotomy, the histologic findings of the syno- 
via! tissue were compatible with but not nec- 
essarily diagnostic of rheumatoid arthritis. 
Ghormley states that he believes that “these 
intermittent, apparently benign attacks may 
represent an underlying rheumatoid state 
which never really becomes established and 
which ultimately burns itself out before per- 
manently damaging the joint.” Supporting 
suggestive evidence in this regard is that ces- 
sation of attacks during pregnancy is frequent- 
ly noted. 

In conclusion, we can only express our own 
thinking on this fascinating clinical picture by 
saying that intermittent hydrarthrosis or peri- 
odic benign synovitis is a condition which we 
often suspect, seriously consider, and occa- 
sionally diagnose; however, we rarely find it 
in cases which are thoroughly studied and 
systematically followed. Like the other in- 
stances of periodic disease, its cause is still 
shrouded in mystery. Again quoting from an 
authority of the past, we conclude with the 
opening sentences from the discussion by 
Moore,” which was the first article in English 
on this subject, published 94 years ago: “The 
subject of periodicity, or the tendency mani- 
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fested by certain phenomena of life to recur 
after equal or nearly equal intervals of time, 
is still one of the curiosities of medical science. 
It has been often observed, yet not explained.” 
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Plasma Proteins in 
Malignant Disease 


M. J. BRENNAN,* W. L. SIMPSON} AND G. BETANZOS# 
Henry Ford Hospital, Detroit 


Suirts in the spec- 
trum of plasma pro- 
teins develop regularly 
as neoplastic disease 
progresses. Similar 
changes in concentra- 
tion of the normal plas- 
ma proteins are found “\S 
in other chronic dis- 'g 
ease states. Prior to the 4 
advent of refined meth- 
ods for protein study, 
serum albumin was known to fall progres. ive- 
ly during the course of a number of chronic 
illnesses, including cancer. Concomitantly, 
serum globulins were elevated, with a result- 
ant late reversal of the albumin to globulin 
ratio. These data were derived from precipita- 
tion procedures (chiefly, salting-out) for pro- 
tein quantification. 


M. J. BRENNAN 


*Physician-in-Charge, Oncology Division, Henry Ford Hospital; 
tScientific Director, Detroit Institute of Cancer Research; {Associate 
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More precise methods of electrophoresis ap- 
plied to the study of serum proteins confirmed 
the progressive depletion of albumin in pa- 
tients with advancing cancer and indicated 
that a rise in globulin was largely the result of 
increases in alpha and beta globulins rather 
than in immune serum globulin or gamma 
globulins. Mider, Alling and Morton’ observed 
quantitative changes in several electrophoretic 
fractions of serum in normal subjects and in 
patients with early and advanced cancer (table 
1). Winzler’ published a comprehensive re- 
view of the quantitative changes of plasma 
components in cancer as seen from the chemi- 
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TABLE 1 


ErFrect oF Extent oF NEopLastic DisEASE ON ELECTROPHORETIC COMPONENTS IN PLASMA* 


a TOTAL ALPHA ALPH BETA GAMMA 
OF PATIENTS PROTEIN GLOBULIN | GLOBULIN | GLOBULIN GLOBULIN 
(Gm. %) | (Gm. %) | (Gm. %) | (Gm. %) | (Gm. %) | (Gm. %) | (Gm. J) 
Normal adults 6.83 + 0.07 |4.04 + 0.05 |0.38 + 0.01 + 0.02 |0.76 + 0.02 |0.31 + 0.02/0.66 + 0.03 
Patients with cancer 
Internal localized 50 |6.48 + 0.07/|3.15 + 0.07/0.48 + 0.02 |0.83 + 0.02 |0.86 + 0.01 /|0.48 + 0.02/0.66 + 0.02 
Internal advanced 71 =|6.62 + 0.08 |2.82 + 0.06|0.57 + 0.01/0.92 + 0.02)0.91 + 0.01|0.66 + 0.03 |0.74 + 0.02 
Late 35 |6.55 + 0.14/2.38 + 0.05 |0.65 + 0.03}1.05 + 0.05 |0.99 + 0.05 |0.82 + 0.09/0.82 + 0.04 
All cancer patients, 222 = |6.60 + 0.04/2.94 + 0.04/0.53 + 0.01/0.90 + 0.01|0.89 + 0.01/0.58 + 0.01 /0.75 + 0.02 
except those with 
lymphomas 


*Selected examples from Mider, Alling and Morton.’ 


cal viewpoint. Investigations by Bodansky* 
brought the material up to date in 1956, 
particularly with regard to practical clinical 
applications. 

Within recent years, it has become evident 
that many minor protein constituents of plas- 
ma can be identified and measured accurately 
by means of immunochemical reactions with 
specific antiserums.* Certain proteins possess- 
ing unique physiologic properties can be quan- 
titated in reference to these activities, even 
though precipitation technics and electropho- 
retic analysis may not be applicable to their 
measurement. Serial clinical studies of the 
minor plasma proteins in particular have been 
greatly facilitated by the immunochemical 
methods developed at the Detroit Institute of 
Cancer Research. Specific antiserums _pro- 
duced in chickens are employed in 8 to 13 per 
cent salt concentration for specific precipitin 
reactions which are measured quantitatively 
by means of a standard colorimeter or nephe- 
lometer. Albumin, gamma globulin, oroso- 
mucoid’:® (an antigenically distinct protein of 
well-defined physical and chemical properties, 
named by Winzler*), transferrin, caeruloplas- 
min, beta lipoprotein, fibrinogen and three 
specific glycoproteins of the alpha, fraction 
have been determined quantitatively by this 
method. 

In addition to confirming results obtained 
through classic chemical methods, this new 
technic has extended our knowledge of fluc- 
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tuations occurring in certain important trace 
proteins during the course of cancer. Specific 
attention has been paid to the glycoprotein 
orosomucoid. Orosomucoid is the principal 
component of the seromucoid fraction, which 
in turn makes up a large part of the alpha, 
globulin of the electrophoresis pattern. Oroso- 
mucoid is markedly elevated in disseminated 
neoplastic disease, often rising as the disease 
progresses and rather promptly falling toward 
normal levels when tumor regression is in- 
duced. These changes occur irrespective of 
either the means used for the regression or the 
type and distribution of the neoplagtic process. 
Terminal liver failure, however, may result in 
a paradoxical fall in the level of this protein.‘ 
The significance of these protein changes in 
the management of cancer and its clinical 
study will be discussed subsequently. 

Enzymes and enzyme inhibitors in plasma 
are proteins that may be studied and, to some 
extent, accurately quantitated in terms of bio- 
chemical activity. These plasma components 
occupy key positions in many vital processes 
and, as might be anticipated, provide sensi- 
tive indicators of host metabolism. The con- 
centrations of enzymes concerned with carbo- 
hydrate metabolism, such as serum aldolase, 
phosphohexoisomerase, lactic dehydrogenase, 
the various phosphatases and others, change 
markedly in patients with far-advanced can- 
cer.” Likewise, those concerned with protein 
metabolism, such as serum trypsin inhibitor, 
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-antirennin and antichymotrypsin, change in 


activity during late stages of the disease.* As 
yet, all changes noted have proved to be non- 
specific. However, this does not negate entire- 
ly the clinical usefulness of such measures. 
Examples of their value in diagnosis and man- 
agement, familiar to clinicians, are the acid 
phosphatase changes in prostatic cancer, sero- 
tonin (5-hydroxytryptamine) in carcinoid, 
chorionic gonadotropin in chorio-epithelioma, 
and the elevated levels of hormones from tu- 
mors of endocrine origin. In such instances, 
the abnormality is an excessive production of 
a normal secretory product by tumor cells 
which have continued functions proper to the 
tissue of origin. These changes cannot prop- 
erly be related to neoplasia alone. 

Throughout the foregoing discussion we 
have considered only normal plasma protein 
constituents. The possibility that neoplastic 
tissue may contribute foreign substances to 
the plasma in quantities adequate for detec- 
tion has been widely investigated. To date, 
however, only once has a specific metabolic 
abnormality in plasma or urine been recog- 
nized as an identification of underlying neo- 
plastic disease. This is the familiar Bence 
Jones protein of neoplastic plasmacytic dis- 
ease (myeloma). Cancer literature records 
many attempts to identify a serum factor 
unique to cancer in general. Failure of the 
many proposed tests is amply recorded in the 
reviews of Woodhouse’? and Homburger.'® 

Characteristically, in early localized cancer, 
each test either has failed or has given an un- 
acceptably high percentage of false positive 
results. However, because of the potential 
benefits from success, the search for a tumor- 
specific protein continues despite these dis- 
couraging results. An impressive number of 
new technics is now available for protein 
separation, for increasing antibody produc- 
tion, and for discriminating between specific 
and nonspecific antigen-antibody | reactions. 
Among the newer and more promising tech- 
nics are the Oudin and Ochterlony agar dif- 
fusion methods,"' the combined paper and 
starch-gel electrophoresis of Smithies and 
Poulik,'* and the chromatographic procedures 
of Sober.'* It remains to be seen whether ear- 
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lier failures to demonstrate tumor-specific pro- 
tein were the result of inadequate methods or 
if there are no differences to be detected. 

Before proceeding we should call attention 
to certain evidence from fundamental cancer 
research which suggests that cancer-specific 
antigens may be demonstrated in the future. 
The transplantability of tissues between spe- 
cies and between strains depends largely on 
their genetic compatibility. This compatibility 
depends on the absence of antigenically dif- 
ferent proteins in the transplant and host. The 
demonstration that tumor cells are accepted 
more readily by foreign strains and species 
than is normal tissue suggests that tumori- 
genesis is associated with a loss of specific pro- 
tein antigens rather than acquisition of new 
ones. These and other arguments favor the 
concept that tumors may not contribute anti- 
genically unique proteins to the plasma. 

The development of qualitative, as opposed 
to quantitative, changes in serum components 
is shown in the recent work of Jirgensons' 
which demonstrated that the optical rotation 
of albumin in cancer serums is different from 
that in normal serums. Qualitative changes in 
other plasma proteins undoubtedly will be dis- 
covered as more effective technics for protein 
differentiation are perfected. An implication 
in this regard is recognized in the recent re- 
port of “microheterogeneity” of globulins.’ 

The attempt to determine more definitely 
the pathophysiology of neoplastic disease is 
obscured to some extent by the utilitarian 
character of the serochemical studies so far 
considered. Investigations of host response in 
malignant disease are particularly suitable for 
clinical study. Many such studies will involve 
serochemical determinations. Pariera and asso- 
ciates'® found, as others had previously, that 
forced feeding of some cancer patients will 
increase body weight and improve the hemo- 
globin concentration without raising the de- 
pleted albumin. This failure of albumin re- 
generation needs more explanation than the 
subtle idea that cancer serves as a nitrogen 
trap. Albumin synthesis is depressed by car- 
cinoma, and the relative specificity of this 
effect among proteins calls for further investi- 
gation and study. 
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FIGURE 1. Fluctuations of selected serum 
proteins of patients with progressive neo- 
plastic disease. 
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Another regular change noted in patients 
with advanced cancer is the increased muco- 
protein content of plasma.* The major con- 
stituent of this fraction is orosomucoid. We 
have studied this fraction extensively by means 
of immunochemical technics. Lowered albu- 
min and increased plasma orosomucoid regu- 
larly accompany the progression of advanced 
cancer. Whenever clinical remissions are in- 
duced these trends are reversed. 

Figure 1 presents examples of changes we 
have observed over the past two years in pa- 
tients subjected to serial immunochemical de- 
terminations of various proteins. In two pa- 
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tients studied, E. R. and W. G. (figures la 
and 1b), the progressive rise in orosomucoid 
and fall in albumin levels were noted while 
their diseases did not respond to therapy. Ad- 
ditional elevation of C-reactive protein (CRP ) 
was observed in patient E. R. in response to 
radiation, while orosomucoid levels remained 
unaltered. Elevations of both CRP and oroso- 
mucoid were recorded for W. G. during a 
febrile period due to asthmatic bronchitis. 

In patients W. F. and W. O. (figures le and 
ld), successful therapeutic intervention pro- 
duced dramatic reduction of orosomucoid 
levels. W. F. had a highly favorable response 
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to mediastinal irradiation and has had no re- 
currence for approximately two years. The 
slight drop in albumin concentration is at- 
tributed to impaired nutrition following a 
radiation-induced esophageal stricture. In W. 
O., the rapid fall of orosomucoid levels to- 
ward normal paralleled the temporary but 
striking clinical remission induced by hypo- 
physectomy. It will be noted that although 
the albumin concentration rose, the change 
was much slower than was the fall in oroso- 
mucoid levels. Remission in W. O. was short- 
lived, and the deterioration was associated 
with a return of orosomucoid and albumin to- 
ward pretreatment levels. 

Keyser’ reported similar changes in sero- 
mucoid when remissions were induced by 
x-ray and nitrogen mustard therapy. Gersh 
and Catchpole'* demonstrated that seromu- 
coid increases in murine neoplastic disease, 
and they hold that this plasma component of 
tumor-bearing animals is depolymerized 
ground substance of tissues undergoing inva- 
sion. However, a convincing demonstration of 
a similar origin for orosomucoid has not been 
made; thus, the orosomucoid elevation in pa- 
tients with cancer remains unexplained. 

The alpha globulin C-reactive protein, so 
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designated by Shetlar and associates,"” is in- 
creased in the serum of cancer patients, possi- 
bly as a result of local tissue destruction. 
X-radiation and inflammatory processes also 
may lead to an elevation of this protein. Oro- 
somucoid differs from C-reactive protein in 
that it is not elevated in pregnancy and fol- 
lowing x-radiation, while the latter is elevated 
in both states.'® 

Increased beta lipoprotein and decreased 
alpha lipoprotein concentrations occur in can- 
cer patients and are similar to changes seen 
in atherosclerotic disease. Similarly, cancer 
patients seem unable to transform beta to 
alpha lipoproteins at a normal rate.*” Evidence 
suggests that these lipoprotein relationships 
are strongly influenced by sex hormones.”! 
Thus, the active disruption of ground sub- 
stance, the failure to disperse lipoprotein ag- 
gregates of large size, and the impairment of 
albumin synthesis characterize the organism 
bearing a progressive and invasive tumor. 

A recent survey” of serum electrophoretic 
patterns in healthy infants, ranging in age 
from birth to six years, indicated that albu- 
min and gamma globulin levels tended to be 
low, while alpha, and beta globulins were 
high. During childhood, alpha, globulin is 
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higher than during normal adult life. These 
features of the serum proteins in normal 
grow ing children resemble certain changes ob- 
serv: d in patients with neoplastic disease, and 
the ) ossibility exists that they are reflections 
of rapid tissue synthesis in general. 

A further example of important physiologic 
changes in patients with carcinoma is the dis- 
turbed carbohydrate metabolism demonstrated 
by Marks and Bishop.** This feature, common 
to many patients with recurrent neoplasm,** 
may be related to the previously mentioned 
changes in activity of various enzymes con- 
cerned with carbohydrate metabolism.* 

The well-established depression of liver cata- 
lase in experimental neoplastic disease*’ has 
led to the study of heme enzymes and, in- 
deed, of the iron metabolism generally in ma- 
lignant disease. Greenstein*® has obtained evi- 
dence that iron accumulates in the region of 
tumor growth, while certain urinary porphy- 
rins increase with advancing cancer. By serial 
determinations of serum, we have demon- 
strated a distinct fall in transferrin as dis- 
seminated cancer progresses. These changes 
are reversed with the induction of clinical re- 
missions. 

The deleterious effects of these various meta- 
bolic alterations on the cancer-containing host 
are evidenced in the shortened survival time 
of host and normal erythrocytes transfused 
into cancer patients. Sohier, Juranies and 
Aub** have shown clearly that the life span 
of red cells shortens progressively with further 
cancer growth, and that the trend can be 
slowed or even reversed with a remission in 
the malignant disease. That these effects on 
host metabolism and structure are apparent 
consequences of progressive malignancy is 
suggested by the fact that serial studies through 
a period of induced tumor regression revealed 
that the aforementioned metabolic abnormali- 
ties are usually corrected. In respect to re- 
missions induced chemotherapeutically or hor- 
monally, the question remains as to whether 
the beneficial effects are the direct result of 
reversing secondary pathophysiologic process- 
es in the host or whether clinical improvement 
is primarily dependent on the direct action of 
the therapeutic agent on the tumor cells. In 
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tumors undergoing hormonally induced regres- 

sion, the failure to show recognizable mor- 
phologic signs of cytotoxicity** might be used 
to support the first-mentioned possibility. 


Summary 


The abnormalities of serum enzyme activi- 
ties and of serum protein distribution gener- 
ally indicate deterioration in patients with 
cancer. Reversal of these abnormalities ac- 
companies remission of the malignant disease. 
These various indexes may provide a more 
reliable measure of therapeutic response than 
the patient’s subjective impression, and they 
may be employed when inaccessible tumor 
growth makes direct measurement of response 
impossible. The continued study of blood pro- 
teins from patients with cancer may contribute 
not only to practical diagnosis and manage- 
ment but also to a better understanding of re- 
sulting pathophysiology, thereby pointing to 
more promising means of successful interven- 
tion. To date, no serum protein change has 
been found diagnostic of neoplastic disease. 
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The Tired Mother Syndrome 


There are many benign functional syndromes for which 
there is no very good diagnostic term. It is unnecessary 
and unwise to have to call everything psychoneurosis. 
One such benign syndrome which occurs in young moth- 


ers will be discussed. 
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Congenital Disorders 


of the Gonads 


RAYMOND C. MELLINGER* 
Henry Ford Hospital, Detroit 


Tue fascination which 
anomalous genital de- 
velopment holds for 
man has been evident 
from the earliest rec- 
ords of human life. Our 
term for the ultimate 
degree of intersexual- 
ity, hermaphroditism, 
is derived from the 
mythological character 
Hermaphroditus, the 
beautiful child of Her- 
mes and Aphrodite who was endowed with at- 
tributes of both sexes. Plato, Aristotle and 
Hippocrates recorded cases of sexual malde- 
velopment in their writings, and Pliny refers 
to the nation of the Androgyny, a people said 
to be able to perform the function of both 
sexes alternately. Events recorded in the book 
of Genesis are said to have been interpreted 
in the Middle Ages as indicative that the first 
created human form combined both sexes— 
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“male and female created He them”—and 
that Adam, a true hermaphrodite, was subse- 
quently divided into male and female forms. 

Not all sexually indeterminate beings have 
fared so well as the mythological Hermaphro- 
ditus or the patriarch Adam. The tremendous 
psychologic importance of sexuality to human 
beings has insured an irresistible fascination 
for any departure from normal sex. Hermaph- 
rodites, always a subject of morbid curiosity, 
have been exhibited, reviled and even exe- 
cuted routinely in some social orders. Modern 
medicine, of course, has rescued these unfor- 
tunate people from the persecution of demon- 
ology, but understanding has been achieved 
slowly and even yet is incomplete. Scarcely a 
decade ago major medical discussion of geni- 
tal disorders sometimes confused psychic de- 
viations such as homosexuality and transves- 
tism with true anomalous development of the 
reproductive tract. 

A major advance in the study of abnormal 
genital development was achieved when Moore 
and Barr’ described the histologic characteris- 
tics of sex chromatin in epithelial nuclei and 
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applied their technic to the study of human 
hermaphrodites. By this means it is possible 
to establish the genetically predetermined sex 
of any person, regardless of his physical habi- 
tus, genital structure, endocrine function or 
psychic orientation. Determination of the ge- 
netic sex of patients with congenital abnor- 
malities of the gonads has revealed unforeseen 
facts, necessitating reclassification of the vari- 
ous established anomalies and reconsideration 
of the accepted concepts of the pathogenesis 
of these disorders. The discovery that ovarian 
agenesis occurs most often in male subjects 
and that the testicular defect of Klinefelter’s 
syndrome is frequently observed in genetic 
female subjects has required a radical reorien- 
tation of the study of gonadal embryogenesis 
and sexual differentiation. This re-evaluation 
is now in progress but is by no means estab- 
lished as accepted fact. Anomalous sexual dif- 
ferentiation occurs in the well-known clinical 
patterns heretofore classed according to geni- 
tal morphology, body habitus and endocrine 
function. These data have been correlated with 
the new knowledge of genetic sex, making pos- 
sible a coherent system relating the various 
congenital sexual defects. 


Normal Sexual Differentiation 


A review of normal gonadal embryology 
and sexual differentiation will aid in our at- 
tempt to understand abnormal development. 
At the onset, the growth of normal sex struc- 
tures is presumably dependent on the two sex 
chromosomes, designated XX in female per- 
sons and XY in male persons. Although the 
gonadal anlage is structurally the same in both 
sexes and may thus be termed bisexual or bi- 
potential, it normally differentiates into a male 
or female gonad through the influence of the 
inherited sex chromatin. By means as yet un- 
known, the XY or male chromatin induces the 
differentiation of the medullary portion of the 
fetal structure into the tubular elements of a 
testis while the outer cortical tissue atrophies. 
Contrariwise, if XX chromatin is present the 
cortex of the primitive tissue persists while the 
medulla fails to differentiate, and the resulting 
gonad is an ovary. 

In the development of the genital duct sys- 


tem (the gonaducts) either the miillerian ducts 
differentiate into the uterus and tubes, or the 
wolffian duct becomes the vas deferens and 
epididymis. This development is presumably 
controlled through the endocrine function of 
the fetal gonad. If this gonad is an ovary, the 
miillerian ducts persist and differentiate; if a 
testis, the wolffian duct persists and differenti- 
ates. This control of the duct system by the 
fetal gonad can be superseded by powerful in- 
fluences of exogenous hormones. In the ab- 
sence of any functioning fetal gonadal tissue 
the miillerian duct structures will persist as 
female genitalia, regardless of genetic or chro- 
mosomal sex. This dominance of the miillerian 
duct structures may be induced through the 
influence of maternal estrogens in the absence 
of a functioning fetal gonad. 

The mature manifestations of sexual differ- 
entiation, the secondary sex characteristics, are 
dependent for the most part on the endocrine 
function of the mature gonad. We have noted 
the bipotential nature of the embryonic gonad 
and gonaducts, both of which are capable of 
differentiating into normal male or female 
structures. Analogous to this anatomic bisexv- 
ality is the bisexual endocrine capacity of the 
gonad. The testis and ovary both produce 
estrogens and androgens, with the relative pro- 
portions determined by the secondary sex 
characteristics. Adrenocortical tissue, which 
develops in the embryo side by side with the 
gonad in the urogenital ridge, also produces 
estrogenic and androgenic hormones capable 
of modifying the genital duct differentiation 
of the fetus and the secondary sex characteris- 
tics after birth. 


Anomalous Sexual Development 


The well-known syndromes of anomalous 
sexual development can be classified accord- 
ing to theoretical defects in this normal course 
of gonadogenesis and maturation (table 1). 
These syndromes have recently been classified 
by Witschi, Nelson and Segal* into three 
groups, according to the cause of the malde- 
velopment. The largest, most diverse of these 
groups of sexual abnormalities is character- 
ized by defective development (dysgenesis ) 
of the primitive gonad itself. As observed pre- 
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TABLE 1 


CONGENITAL ANOMALIES OF SEXUAL DIFFERENTIATION 


ANOMALY DEFECT 


CLINICAL SYNDROME 


Gonada! dysgenesis 
fetal gonad 


Abnormal differentiation and development of the 


Agenesis: Turner’s syndrome 

Hypogenesis: hypogonadism? 
infertility ? 

Corticomedullary imbalance: true 

hermaphroditism 

Sex inversion: Klinefelter’s syndrome 


Adrenovenital syndrome | Defective biogenesis of hydrocortisone, with second- | Female: pseudohermaphrodite 


ary excess of adrenal androgens 


Hereditary male 


Familial disorder probably produced by maternal 
pseudohermaphroditism | inhibition of male sex differentiation in utero 


Male: macrogenitosomia praecox 


Male pseudohermaphrodites 
Women with testes 


viously, the fetal gonad may differentiate into 
either ovary or testis, presumably in response 
to the determining influence of the sex chro- 
matin. However, study of the sex chromatin 
in patients with gonadal abnormalities has 
demonstrated these important types of defec- 
tive development: (1) failure of the devel- 
opment of either ovary or testis, producing 
agonadal persons; (2) incomplete develop- 
ment of ovary or testis, producing hypogonadal 
or infertile persons; (3) development of both 
ovary and testis (one of each or one of either 
and an ovotestis) through failure of either 
cortical or medullary components of the primi- 
tive gonad to predominate; and (4) develop- 
ment of a gonad opposite to that consistent 
with the genetic sex, that is, testes in persons 
with XX chromatin or ovaries in persons with 
XY chromatin. It is presumed that these syn- 
dromes of gonadal dysgenesis result from some 
undefined defect in the germinal tissue itself. 

Gonadal dysgenesis—Differentiation of the 
gonad into an ovotestis without predominance 
of either cortical or medullary components 
produces true hermaphroditism. This rare con- 
dition also results if an ovary develops from 
one genital ridge and a testis from the other. 
In a sense, the term true hermaphrodite is a 
misnomer, inasmuch as the genetic sex of 
these persons is always either male or female 
and is not indeterminate. The defect lies in 
the embryogenesis of the gonad and not, ap- 
parently, in the orientation of the sex chroma- 
tin. The external genitalia may be male, fe- 
male or indeterminate, and the endocrine 
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status of the true hermaphrodite may be simi- 
larly classified. The diagnosis rests entirely 
on the demonstration of both ovarian and tes- 
ticular tissue in one person. 

Turner’s syndrome—One of the more com- 
mon examples of gonads! dysgenesis is the 
classic disorder known as Turner’s syndrome. 
Previously believed limited to the female sex, 
Turner’s syndrome is characterized by failure 
of gonadal development, dwarfism, and multi- 
ple congenital defects characteristically involv- 
ing the skeleton, the circulation and the uri- 
nary tract. The external genitalia are always 
female, although occasionally a tendency to 
mild virilization is observed. The gonad is 
represented only by a scarlike ridge, occasion- 
ally containing rudimentary gonadal struc- 
tures. The demonstration by the Barr technic 
that most of these little “girls” are actually 
genetic males was the first startling develop- 
ment in the chromosomal study of patients 
with sexual anomalies. 

Recalling that failure of gonadal develop- 
ment results in differentiation of the miillerian 
duct structures into normal female genitalia, 
we can devise an acceptable explanation for 
the pathogenesis of Turner’s syndrome. Since 
the disorder is not familial it is believed to 
result from an acquired defect of the fertilized 
ovum, with multiple developmental anomalies, 
including the failure of gonadal tissue differ- 
entiation. In the absence of gonadal develop- 
ment the miillerian duct structures persist as 
normal female genitalia, regardless of the ge- 
netically determined sex. The diagnosis of 
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_ this condition is based on the classic physical 


characteristics of a hypogonadal female dwarf, 
with variable congenital abnormalities. Possi- 
ble confusion of such patients with pituitary 
dwarfism and infantilism is avoided by the 
demonstration of high levels of urinary gona- 
dotropin in the patient with Turner’s syndrome 
after the age of expected puberty. The sex 
chromatin may be either male or female. 

Klinefelter’s syndrome—Another classic ex- 
ample of gonadal dysgenesis is Klinefelter’s 
syndrome. It has been described under many 
different names, none of which have achieved 
widespread popularity. The disorder is char- 
acterized by sterility due to puberal failure 
of seminiferous tubular development, normal 
numbers of interstitial cells in small testes, 
normal or deficient masculinization, and, 
often, gynecomastia. Study of the genetic sex 
in these persons has demonstrated the remark- 
able fact that many are of the female sex. 

This syndrome must be interpreted as the 
ultimate degree of gonadal dysgenesis, true 
sexual reversal, with testes developing from 
the fetal gonad despite the influence of female 
sex chromatin. The testes function sufficiently 
that the gonaduct differentiation is male. How- 
ever, in all recognized cases the function of 
the testis after puberty is deficient, at least in 
the production of sperm, and is commonly 
deficient in hormone production leading to 
excess urinary gonadotropin titers and, often, 
gynecomastia. It may be permissible to specu- 
late that the testis is not always defective in 
these aspects and that true sexual reversal 
occurs with completely normal gonadal devel- 
opment. Such a situation would result in ap- 
parently normal men with female chromatin 
who could therefore beget only female chil- 
dren. It may also be permissible to speculate 
that when this syndrome occurs in persons 
with male chromatin the resulting testis may 
not always be of the classic Klinefelter type 
but may manifest other forms of defective 
spermatogenesis and prove to be the common 
cause of male infertility. 

Adrenogenital syndrome—tThe defective 
development in the second group of patients 
results from abnormal function of the adrenal 
cortex, the secretion of excessive amounts of 
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androgen. This condition may occur in either 
genetic sex, producing the female pseudoher. 
maphrodite of the adrenogenital syndrome or 
the “infant Hercules” of macrogenitosomia 
praecox in male patients. In the female fetus 
with congenital adrenal hyperplasia, ovarian 
differentiation occurs normally; however, the 
influence of the excess androgenic hormone 
produces some degree of masculinization of 
the gonaducts, varying from simple clitoral 
hypertrophy to severe genital malformation 
and indeterminate sex. In the male, adrenal 
virilism simply enhances masculine structures 
prior to the onset of significant androgen se- 
cretion by the testes. Masculinization of af. 
flicted persons is progressive unless the disor. 
der is treated with adrenal suppressive steroids 
such as prednisolone or hydrocortisone. Diag- 
nosis is based on the presence of increased 
titers of 17-ketosteroids or pregnanediol in the 
urine. Sex chromatin is female in the pseu- 
dohermaphrodites and male in the cases of 
macrogenitosomia praecox. That the normal 
endocrine function of the gonads is masked 
by the hyperfunctioning adrenal cortex is dem- 
onstrated when adrenal androgen secretion is 
suppressed by corticoid therapy. Such therapy 
leads to feminization of the body contours and 
to ovulation and regular menses in mature 
female persons. 

The nature of the adrenocortical defect has 
been shown to be an enzymatic deficiency 
which impairs the production and secretion of 
hydrocortisone. This gluco-corticoid deficit in- 
duces excessive corticotropin secretion by the 
uninhibited anterior pituitary, resulting in 
adrenocortical hyperfunction leading to in- 
creased androgen secretion and the virilizing 
syndrome. 

Hereditary male pseudohermaphroditism— 
The third group of gonadal anomalies is ex- 
emplified by the extreme cases of women with 
testes. These patients appear to be more or 
less normal women who seem to grow and ma- 
ture normally although they never menstruate 
or conceive. When examined these women are 
found to have male internal genitalia, with no 
uterus, tubes or ovaries; the genetic sex is uni- 
formly male. This familial condition is prob- 
ably inherited through a dominant gene. As 
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expected, one-half the female offspring of a 
heterozygous female patient will be capable 
of transmitting the gene; however, all the male 
offsp:ing will be pseudohermaphrodites. 

The pathogenesis of this defect is still open 
to some speculation. Although the true female 
members of the family appear not to be af- 
fected by the condition, they transmit it and 
may. in fact, directly induce the hermaphro- 
ditism in their own male offspring. The dis- 
ordered development in the male offspring 
seems to occur after differentiation of the fetal 
gonad into a testis, consistent with the genetic 
sex. Gonaduct differentiation is imperfect, 
however, varying from simple hypospadias to 
the extreme case of the apparently normal 
female subject who has testes. The abnormal- 
ity of the testis is indicated by its production 
of large amounts of estrogen, with breast stim- 
ulation and cornification of the vaginal epi- 
thelium in extreme cases. Removing this gonad 
produces ordinary menopausal symptoms. 
Even in the less extreme cases in which the 
testis occupies a scrotal position, spermato- 
genesis is never complete. 

Despite this evidence of an abnormal gonad, 
Witschi, Nelson and Segal’ believe that the 
defective development of the genitalia is not 
due to the impaired gonadal function or to any 
other genetically determined function of the 
fetus. The fact that all male but only one-half 
the female persons of any given generation 
inherit the defect suggests that some maternal 
factor induces the hermaphroditic develop- 
ment of the male children. These authors 
postulate the presence of some immunologic 
agent which is analogous to Rh antibodies and 
can block male sexual development as the 
mechanism of the defect. If a maternal im- 
mune body passing transplacentally to the fe- 
tus is the cause of the anomalous differentia- 


July 1958 


tion of the gonaducts, this factor must also 
affect the developing gonad in a manner that 


disturbs its function through puberty and into 
adulthood. 


Comment 


These three groups comprise the known 
congenital gonadal anomalies: gonadal dys- 
genesis, adrenal virilism and hereditary male 
pseudohermaphroditism due to maternal anti- 
testicular factors. Individual patients can be 
classified only by determination of their sex 
in several different spheres: genetic, by chro- 
mosomal study; gonadal, by histologic study; 
somatic, by anatomic study; and endocrine, 
by hormonal study. 

Anomalous sexual development should be 
considered an imbalance of the normal male- 
female relationship. Anatomically, endocrino- 
logically and psychologically, the human be- 
ing is normally intersexual. Only in the sphere 
of the chromosome is a person all male or all 
female; this finding may prove ultimately to 
be more a delusion than a fact as more refined 
analysis of sex chromatin is obtained. At pres- 
ent we do not recognize abnormalities of the 
sex chromatin, but at all subsequent levels of 
development—the differentiation of the fetal 
gonad, the development of the genital ducts, 
the secretion of the sex hormones, or the orien- 
tation of the psychologic sex drive—imbalance 
of the normal male to female ratio may occur, 
resulting in clinical sexual anomalies. 


REFERENCES 


1. Moore, K. L. and Barr, M. L.: Smears from the 
oral mucosa in the detection of chromosomal sex. 
Lancet 2:57, 1955. 

2. Witscut, E., Netson, W. O. and Secat, S. J.: 
Genetic developmental and hormonal aspects of 
gonadal dysgenesis and sex inversion in man. J. 
Clin. Endocrinol. 17:737, 1957. 


her- 
mia 
rian | | 
the * 
lone 
1 of | 
oral | 
tion 
enal 
ures | : 
| se- 
af. | 
isor- 
oids 
jiag- 
ased 
the 
seu- | 
s of | 
rmal 
sked a 
lem- 
n is 
rapy 
and 
ture 
has 
n of | 
t in- 
"the 
in 
in- 
| 
with 
e or 
ma- | | 
uate 
are 
h no 
uni- 
rob- 
As 
47 
CINE 


Serum Transaminase and 


Serum Iron in Liver Disease 


JOSEPH A. RINALDO* AND DONALD G. REMP+ 


Henry Ford Hospital, Detroit 


Ir is widely recognized that the levels of both 
iron and glutamic-oxalacetic transaminase 
(SGO-T) may be elevated in the serum of 
patients with liver disease.’ * Wroblewski and 
associates*” have shown that the SGO-T 
changes are related to necrosis of liver tissue. 
Other investigators'’* have speculated that the 
increased iron content in serum of patients 
with hepatitis is similarly related. In this dis- 
cussion we will review our experience with 
these two tests, particularly in relation to their 
role in identifying the types of liver and bili- 
ary tract disease. Data have been accumulated 
from patients with jaundice caused by various 
liver disorders, and the results have been com- 
pared with those from more conventional tests. 

Iron and transaminase contents were deter- 
mined in the serums of 139 patients; 79 pa- 
tients were selected from whom serum samples 
had been obtained within seven days follow- 
ing admission to the hospital. Thirty-one pa- 
tients with epidemic and serum hepatitis, 19 


*Associate Physician, Division of Gastroenterology; tSenior Associate 
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with obstructive jaundice, and 29 with cirrho- 
sis of the Laennec or postnecrotic type were 
included in the study. The diagnoses were con- 
firmed in various ways. Of the 31 patients 
with hepatitis, nine had liver punch biopsies; 
two had biopsies at the time of exploratory 
laporotomy. In the remaining patients the di- 
agnoses were made on the basis of clinical 
evidence alone. All patients with obstructive 
jaundice had operations, and in approximately 
one-third of the patients with cirrhosis, the 
diagnosis was proved by liver punch biopsy 
or at autopsy. In the remaining patients with 
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SERUM TRANSAMINASE 


UNITS 
4 


TRANSAMINASE 


10 20 30 40 
DAYS AFTER ADMISSION 

FiGUKE 1. Serial transaminase values obtained in two 
patients with hepatitis. Curve A is the common type, 
occurring in 18 of 22 patients. Curve B is an example 
of the slow rise that takes place in an occasional patient 
admitted soon after the onset of this disease. The shaded 
area represents the normal range. 


cirrhosis, diagnoses were made on clinical evi- 
dence. Direct and total serum bilirubin, alka- 
line phosphatase, cephalin-cholesterol floccula- 
tion, thymol turbidity and thymol flocculation 
determinations were made for all patients. 
Prothrombin time, albumin and globulin con- 
centrations, zinc sulfate turbidity and choles- 
terol ester determinations were made frequent- 
ly. The mean value for SGO-T in our normal 
subjects is 11.5 units, with a range of from 6 
to 18 units. The mean value of serum iron in 
normal men is 89 yg. per 100 ml., with a range 
of from 60 to 120. For normal women the 
mean is 87, with a range of from 40 to 140. 


Serum Transaminase 


Two patterns of change we have noted in 
patients hospitalized with hepatitis are shown 
in figure 1. In the first patient the highest 
transaminase concentration was found on ad- 
mission, and the level fell rapidly to normal. 
In the second patient, the low initial value was 
followed by a peak in 12 days, a fall to normal 
occurring in 36 days. The first pattern was 
the most common, being present in 18 of the 
22 patients with hepatitis. In most instances, 
transaminase levels were less than 100 units 
one week after admission; for this reason we 
believe serum transaminase content is of the 
greatest value in diagnosis if it is determined 
within a few days after the patient is admitted 
to the hospital. Attempts to relate initial levels 
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of transaminase to the onset of symptoms or 
jaundice did not add to the accuracy of diag- 
nosis. The SGO-T level was found normal be- 
fore bilirubin, cephalin-cholesterol floccula- 
tion, thymol turbidity and thymol flocculation 
tests had reverted. 

The pattern of SGO-T changes in patients 
with cirrhosis differed from those of patients 
with hepatitis. Whether or not jaundice was 
present, transaminase values rose and fell over 
a period of weeks rather than days, although 
this pattern in itself was of no help in deter- 
mining the cause of liver disease. The patients 
with obstructive jaundice were not observed 
long enough to determine the characteristic 
changes in transaminase content. 

In the left columns of figure 2 are plotted 
serum transaminase values obtained within 
seven days following the admission of 22 pa- 
tients with hepatitis, 13 with obstructive jaun- 
dice, and 13 with cirrhosis. The mean value 
for patients with hepatitis was 362 units; for 
patients with obstructive jaundice the mean 
value was 76 units, and for patients with cir- 
rhosis it was 40 units. A wide range of values 
was found in each of the three categories. The 
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SERUM TRANSAMINASE SERUM IRON 
FIGURE 2. Scatter diagram of highest transaminase and 
iron value obtained in each patient with hepatitis, ob- 
structive jaundice and cirrhosis. The number beside each 
column represents the mean value obtained for the par- 
ticular group. 
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highest values occurred in hepatitis cases in 


_which the range was from 8 to 960 units. Four- 


teen patients with this diagnosis had values 
greater than 250 units; 12 had values greater 
than 300 units, while in seven patients the 
values were below 100 units. 

In one patient with obstructive jaundice, 
the transaminase level was 240 units. The 
clinical course and laboratory data were con- 
sistent with the diagnosis of hepatitis, but the 
evidence was inconclusive. The patient died 
suddenly on the ninth hospital day as the 
result of upper gastrointestinal bleeding; au- 
topsy revealed carcinoma of the pancreas. In 
all remaining patients with obstructive jaun- 
dice the values were below 150 units. 

A serum transaminase content of 160 units 
was found in one patient with cirrhosis and 
coma. Fever and leukocytosis were marked, 
and the patient died the day after this SGO-T 
value was obtained. Autopsy confirmed the 
diagnosis of Laennec’s cirrhosis with acute 
liver cell necrosis. In the other cirrhotic pa- 
tients values were below 70 units. From this 
experience we have concluded that hepatitis 
should be strongly suspected in patients with 
transaminase levels above 250 units. A level 
above 300 units is almost diagnostic of hepati- 
tis. The transaminase determination does not 
help differentiate obstructive jaundice from 
that of cirrhosis, but it is helpful in distin- 
guishing hepatitis from cirrhosis. 

The critical evaluation of the SGO-T test 
was made in patients in whom conventional 
liver tests were misleading or inconclusive. In 
10 patients among 22 with hepatitis, the trans- 
aminase test assisted in making the correct 
diagnosis. Thus, in those cases in which alka- 
line phosphatase was elevated above 12 Bodan- 
sky units and cephalin-cholesterol flocculation, 
thymol turbidity and thymol flocculation were 
normal, the examiner had suspected obstruc- 
tive jaundice. In other cases, phosphatase lev- 
els were low and flocculations normal, making 
traditional laboratory tests of little diagnostic 
value. Finally, the clinical history may have 
led to a diagnosis of obstructive jaundice, but 
usual laboratory findings were equivocal. In 
the remaining 12 patients transaminase levels 
either confirmed conventional studies or were 
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low, even though routine laboratory findings 
strongly suggested hepatitis. 

Case reports—In five patients the SGO-T 
test was of unquestioned value in establishing 
the correct diagnosis. 

Case 1—This case is presented to illustrate 
the significance of a high transaminase level 
and the fact that although the high values usu- 
ally last but a few days some may remain ele- 
vated for weeks. A middle-aged woman was 
admitted to the hospital because of jaundice 
and weight loss of eight weeks’ duration. Total 
serum bilirubin was 21 mg., cephalin-choles- 
terol and thymol flocculations 4 plus, thymol 
turbidity 48 units, and alkaline phosphatase 
16 Bodansky units. The positive flocculations 
were considered secondary to obstruction of 
this duration. On the second hospital day the 
transaminase level was 356 units. At opera- 
tion hepatitis was found in a liver of normal 
biliary structure. 

Case 2—The value of transaminase deter- 
minations in the diagnostic problem of acute 
pain and jaundice in patients subsequently 
shown to have hepatitis is illustrated by the 
case of a middle-aged woman who had an 
acute onset of jaundice and pain in the right 
upper quadrant. Total serum bilirubin was 8.3 
mg., alkaline phosphatase 6.4 Bodansky units, 
cephalin-cholesterol flocculation 3 plus, thy- 
mol flocculation 1 plus, and thymol turbidity 
2 units. Cholelithiasis with possible common 
duct obstruction was considered. Transaminase 
level was 312 units on the second hospital day. 
The serum iron was 46 yg. Operation revealed 
hepatitis with a normal biliary structure. 

Case 3—Illustrating the diagnostic prob- 
lem in a patient with known cholelithiasis in 
whom upper abdominal pain and jaundice de- 
velop is the case of a middle-aged woman in 
whom cholecystograms had previously demon- 
strated gallstones. Vague epigastric pain and 
jaundice developed. Total serum bilirubin was 
6.5 mg., alkaline phosphatase 7.6 Bodansky 
units, cephalin-cholesterol flocculation 2 plus, 
thymol flocculation 1 plus, and thymol tur- 
bidity 2 units. It was thought that she had ob- 
structive jaundice. Initial transaminase level 
was 105 units; after eight days it was 262 
units. Serum iron was 200 yg. on the eighth 
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hespital day. Hepatitis was diagnosed, and 
clinical follow-up over 16 months has con- 
firmed this. The serial values are illustrated in 
figure 3. 

Case 4—Jaundice developed in a middle- 
aged man approximately two months after a 
blood transfusion. Serum bilirubin at admis- 
sion was 9.2 mg.; alkaline phosphatase was 8.6 
Bodansky units. Cephalin-cholesterol floccula- 
tion was 2 plus, thymol flocculation 1 plus, 
and thymol turbidity 6 units. The latter stud- 
ies on the fifteenth day revealed normal values. 
On the eleventh hospital day biliary colic oc- 
curred without increase in jaundice. The se- 
rum transaminase level on the sixth hospital 
day was 318 units. The diagnosis of hepatitis 
was confirmed by liver biopsy, and subsequent 
cholecystograms demonstrated gallstones. 

Case 5—Although the problem in this case 
is not as common as those just noted, it is of 
great interest. The abnormal serum transami- 
nase value in this patient might have suggest- 
ed to the clinician the diagnosis of toxic hepa- 
titis. A 21 year old man was hospitalized for 
jaundice of three days’ duration. On admis- 
sion total serum bilirubin was 14.0. Alkaline 
phosphatase was 3.4 Bodansky units, cephalin- 
cholesterol flocculation 2 plus, thymol floccu- 
lation 2 plus, and thymol turbidity 2 units. On 
the fifth hospital day, the serum transaminase 
level was 1,231 units and serum iron 262 yg. 
No diagnosis was made for several days; then 
it was discovered that the patient’s companion 
was in another hospital with the same prob- 
lem. One week previously both patients had 
consumed a beverage contaminated with for- 
maldehyde. The acute onset of jaundice, the 
absent prodromal symptoms, and the marked 
elevation of the transaminase made the diag- 
nosis toxic hepatitis. The transaminase value 
in this case was the highest in the series. 


Serum Iron 


For many years it has been known that se- 
rum iron concentration increases in patients 
with acute hepatitis. Similar to serum trans- 
aminase changes, the increase has been noted 
in acute liver disease. In contrast to SGO-T, 
serum iron does not increase with acute dis- 
eases of the myocardium and skeletal muscle, 
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Doys After Admission 


FIGURE 3. Serial values of four laboratory tests in a pa- 
tient with gallstones in whom hepatitis developed. The 
thymol turbidity values are representative of the floccu- 
lation tests, which were normal. The numbers in the 
right-hand margin indicate normal values. 


but it is found elevated in hemolytic disturb- 
ances and in hemochromatosis.'’* Several fac- 
tors have limited the usefulness of serum iron 
determination. Extraneous iron from many 
sources may contaminate the sample; accord- 
ingly, serum must be collected in special iron- 
free syringes and tubes. This makes collection 
somewhat cumbersome. Furthermore, previ- 
ous methods of collection have not been sat- 
isfactory; even with the present technically 
sound procedures, there is a wide range of 
values for serum iron.®:’ For example, bleed- 
ing from any source can deplete iron stores 
and lower serum levels.® 

Two patterns of serum iron changes ob- 
tained by repeated determinations in patients 
with hepatitis are illustrated in figure 4. In 
one patient (curve A) serum iron was in- 
creased at the onset of hospitalization. In the 
other patient (curve B) the value, slightly in- 
creased initially, rose to a maximum approxi- 
mately 22 days after admission. Also illus- 
trated in curve A is a secondary rise in iron 
level, which corresponded to a clinical relapse. 
In our general experience, serum iron concen- 
trations increased somewhat more slowly than 
did those of transaminase. The increases also 
were more sustained, sometimes having re- 
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FIGURE 4. Serum iron concentrations obtained in two 
patients with hepatitis; the shaded area represents the 
normal range. Curve A is the common pattern, consist- 
ing of a high initial value and gradual decrease to nor- 
mal. A secondary rise that coincided with clinical relapse 
also is illustrated. Curve B is the type noted in a few 
patients admitted soon after onset of hepatitis. 


mained until after the bilirubin concentration 
returned to normal. 

Within seven days following admission, se- 
rum iron values were determined in 24 pa- 
tients with hepatitis, 15 with obstructive jaun- 
dice, and 22 with cirrhosis. The initial values 
obtained soon after admission are plotted in 
the three columns on the right in figure 2. In 
three patients with hepatitis increasing concen- 
trations of serum iron were obtained and the 
highest values were used. The mean value for 
patients with hepatitis was 166 yg., for ob- 
structive jaundice 86 yg., for cirrhosis 79 yg. 
The range was wide for all three categories. 
The highest values, up to 280 ug., were found 
in patients with hepatitis. In 13 patients values 
were greater than 160 yg.: in six the values 
were 100 yg. or less. The highest serum iron 
level (160 yg.) in the group with extrahepatic 
biliary obstruction was in a patient with ob- 
structive jaundice due to carcinoma of the 
head of the pancreas. A single value of 188 
pg. was recently recorded in a patient with the 
same disease. The highest value found in pa- 
tients with cirrhosis was 145 yg. An initial 
serum iron concentration greater than 200 
ug. is considered diagnostic of hepatitis, pro- 
vided hemochromatosis and hemolytic anemia 
have been ruled out. When levels range be- 
tween 160 and 200 yg., the diagnosis of hepa- 
titis can be suspected. We consider this deter- 
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mination to be of no value in distinguishing 
obstructive jaundice from that of cirrhosis. 
In only two patients did serum iron deter- 
minations aid in the diagnosis of hepatitis 
when transaminase levels and other conven- 
tional laboratory tests also had been obtained. 
In a 65 year old man, jaundice developed two 
months after a prostatectomy. Initial serum 
bilirubin was 2.5 mg., alkaline phosphatase 
6.5 Bodansky units, cephalin-cholesterol floc- 
culation 2 plus, thymol flocculation negative, 
and thymol turbidity 5 units. Serum transami- 
nase was 31 units and serum iron 188 yg. The 
diagnosis of hepatitis was confirmed by liver 
biopsy. The second patient in whom serum 
iron concentrations helped in diagnosis was 
in case 3 of the discussion on the value of se- 
rum transaminase determinations. Laboratory 
data for this patient are presented in figure 3. 


Comment 


The findings of increased levels of trans- 
aminase and iron in serums of patients with 
hepatitis are helpful in confirming a diagnosis 
not established by conventional study. Trans- 
aminase determinations are useful in deter- 
mining the cause of jaundice and should be 
included in the battery of liver studies for the 
icteric patient. 

Serum transaminase and serum iron tests 
can be used to greatest advantage if serum 
samples are obtained soon after the jaundiced 
patient is hospitalized. Correct interpretation 
of increased transaminase values would have 
prevented operation in two patients of the 
present report; however, there have been many 
patients with transaminase levels in a range 
which is not diagnostic. 

It has been suggested that SGO-T deter- 
minations be performed serially once hepati- 
tis has been diagnosed and that they be used 
to determine possible relapses when patients 
with the disease are ambulated. We have noted 
this increased transaminase level during re- 
lapses in hepatitis, yet we believe conventional 
liver tests and the clinical picture have been 
adequate in this respect. 

Neither the serum transaminase nor the se- 
rum iron test is helpful in differentiating cir- 
rhosis from either metastatic malignancy or 
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from the diseases with biliary obstruction. 

A serum transaminase value greater than 
250 units by the method employed in the pres- 
ent study was strong evidence that hepatitis 
was present, while a level greater than 300 
units was almost diagnostic. If SGO-T and 
conventional liver tests are equivocal, serum 
iron concentration should be determined. This 
is feasible, since serum iron levels generally 
remain elevated longer than those of serum 
transaminase. Serum iron values greater than 
180 pg. are suggestive of hepatitis, and those 
greater than 200 are diagnostic of hepatitis 
when hemolytic anemia and hemochromatosis 
have been excluded. 

An increased transaminase level is more ef- 
fective than increased iron concentration for 
determining the presence of hepatitis. Analysis 
of iron levels adds to the effectiveness of con- 
ventional liver tests in making this diagnosis. 
Determination of serum iron concentration is 
technically easier than that of serum transami- 
nase. In a laboratory in which transaminase 
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analyses cannot be performed, it may be pos- 
sible to utilize the serum iron test. 
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Approaching the problem through many factors, particu- 
larly the physical, psychologic and the social, evidence 
will be presented to refute the idea that the abnormal be- 
havior of senility is untreatable. This evidence, incor- 
porating good medical and nursing practices, chemother- 
apy, nutrition and rehabilitation, offers new hope for 
those treating geriatric patients—in or out of the hospital. 
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Renal Disorders and 
Diabetes Mellitus 


FRED W. WHITEHOUSE* 


Henry Ford Hospital, Detroit 


A the de- 
monstrable effect of 
hypoinsulinism is pri- 
marily one of altered 
carbohydrate metabo- 
lism, students of dia- 
betes have long been 
aware of the many 
changes in the tissues 
of the body which are 
not easily explained by FRED W. 
mere abnormalities in WHITEHOUSE 
sugar metabolism. 
These changes include accelerated atheroscle- 
rosis, venocapillary changes in the retina, neu- 
ropathy, and an increased susceptibility to in- 
fection. The venous and capillary changes, the 
atheromatous lesions, and the increased tend- 
ency to infection all unite in an assault on the 
kidneys of the diabetic patient. Of all the or- 
gans in the body, the kidneys are the most 
susceptible to alteration in structure and func- 
tion by the diabetic state. 

Prior to the discovery of insulin, the high- 
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est mortality from diabetes was due to ketosis. 
Insulin has caused a steady decrease in this 
mortality rate. Associated with this decline 
has been a striking increase in mortality from 
renal disease. Joslin and associates’ have re- 
ported that 75 per cent of all deaths due to 
diabetes result from cardiovascular-renal com- 
plications. Of this group, one-fifth of the com- 
plications are primarily renal in origin. How- 
ever, renal complications cause two-thirds of 
the deaths in patients in whom the onset of 
diabetes occurred before they were 15 years 
of age.” 

Pathologists have recorded a number of dis- 
tinctive lesions, such as glycogen nephrosis, in 
the kidney of the diabetic patient. Acute and 
chronic pyelonephritis are more frequent in 
the diabetic patient than in the nondiabetic 
person. A particularly severe form of acute 
pyelonephritis is necrotizing renal papillitis. 
Its association with diabetes mellitus has re- 
cently been recorded.* This lesion represents 
the combined insult of infection and ischemia 
on the renal papillae. By far the most common 
changes affecting the kidney are the degenera- 
tive lesions, including arterial and arteriolar 
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TABLE 1 


[isK SENSITIVITY TO ANTIBIOTICS IN 2] PATIENTS 
With Acute PYELONEPHRITIS 


NUMBER OF PATIENTS 
ANTIBIOTIC 
Sensitive Resistant 

Chloramphenicol 14 6 
Penicillin 1 18 
Strepiomycin 6 14 
Tetracycline 5 iS 
Sulfonamides 1 17 


nephrosclerosis, and the lesion that is peculiar 
to the diabetic kidney, namely, intercapillary 
glomerulosclerosis. 

In reviewing these renal lesions, I would 
like to emphasize a few interesting points and 
record some of our experience with recent 
problems. 


Glycogen Nephrosis 


This entity is commonly seen in patients 
with severe glycosuria. It is frequently found 
in patients dying with uncontrolled diabetes. 
Diabetic nephropathy may be associated with 
the condition. Pathologically, this lesion con- 
sists of vacuolar changes in the tubular epi- 
thelium which stain specifically for glycogen. 
It is not a clinically significant lesion. 


Pyelonephritis 


The high incidence of pyelonephritis in pa- 
tients with diabetes has long been known.*:° 
Recent studies have re-emphasized this asso- 
ciation. Chronic pyelonephritis is the most 
common cause of the end-stage kidney. In the 
diabetic patient, pyelonephritis not only oc- 
curs more commonly but also has a greater 
persistence than in the nondiabetic patient. 
Although the reasons for this are not entirely 
clear, it may be partially due to the greater 
invasiveness of pathogenic bacteria in the 
diabetic patient and to the high incidence of 
diabetes mellitus in elderly persons, in whom 
obstructive lesions of the genitourinary system 
are common. The atonic bladder secondary to 
diabetic neuropathy, with ensuing obstruction, 
commonly contributes to this chronicity. Cur- 
rent problems in the diagnosis and manage- 
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ment of pyelonephritis include establishing 
the significance of asymptomatic pyuria. This 
is best done by the dilution technic with quan- 
titative bacterial counting.® The demonstration 
of bacteria by Gram’s stain on uncentrifuged 
urine more simply indicates significant bacil- 
luria. Intravenous pyelography helps identify 
urinary tract obstruction and unilateral pyelo- 
nephritis. The latter has not been seen in our 
diabetic population. 

Pyelonephritis must be treated vigorously; 
otherwise it may smolder and leave parenchy- 
mal scarring which will lead to functional im- 
pairment and possibly renal failure. It is im- 
perative to avoid this chronicity in patients 
with diabetes because of the greater vulner- 
ability of the kidney to the vascular complica- 
tions. Active therapy includes attempts at pro- 
phylaxis, i.e., avoiding instrumentation when 
it is possible, teaching proper perineal hy- 
giene, elimination of urinary tract obstruc- 
tion, and vigorous treatment of an invading 
organism with the proper antibiotic. We have 
no data on the value of prophylactic urinary 
antiseptics. Isolation by culture of the offend- 
ing organism and in vitro sensitivity studies 
with the available antibiotics should precede 
active treatment. 

Our recent experiences with 21 cases of 
acute pyelonephritis are recorded in table 1. 
These figures indicate the wide variation in 
antibiotic sensitivity. Currently, chlorampheni- 
col is believed to be the best agent for the 
initiation of empiric treatment in the patient 
with acute pyelonephritis. However, attempts 
are always made to establish the etiologic 
agent and its sensitivity prior to the initiation 
of any antibacterial therapy. Using the broad- 
spectrum antibiotics, a full bactericidal course 
of 2 gm. daily for a period of 7 to 10 days is 
indicated. Adequate follow-up study of the 
urine is most important in establishing the 
efficacy of the therapy. 

Necrotizing renal papillitis is a severe form 
of acute pyelonephritis. It is commonly asso- 
ciated with diabetic nephropathy and occa- 
sionally is associated with the combination of 
diabetes and urinary tract obstruction. It is 
extremely rare in the absence of both condi- 
tions. With diabetes it occurs more commonly 
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in women. It may be asymptomatic and merely 


‘a curious finding at postmortem examination, 


or it may be manifested as acute septicemia 
or progressive uremia. There is evidence that 
the classic oliguria and anuria are infrequent. 
Treatment generally is similar to that of acute 
pyelonephritis. One must always keep in mind 
that papillitis may be a unilateral process, and 
that nephrectomy may be a beneficial proce- 
dure. The diagnosis can only be established 
by postmortem examination, unless retrograde 
pyelography is performed or unless one is 
fortunate enough to isolate a papillary cast. 
The prognosis of necrotizing papillitis is grave. 

Portraying the essential features of a rare 
complication of pyelonephritis is the case of a 
65 year old obese housewife who was admitted 
with a fever of 104° F. and severe toxicity. 
Tenderness and involuntary spasm were pres- 
ent in the right upper quadrant of the abdo- 
men, and a mass was palpable. The right costo- 
vertebral angle was slightly tender. Pyuria was 
not striking. Severe diabetes mellitus was dis- 
covered, with a random blood sugar of 356 
mg. per cent. There was no acetonemia. Be- 
cause of the progressive toxicity and the ab- 
dominal mass, the patient had a laparotomy, 
with the preoperative diagnosis of acute chole- 
cystitis. Exploration revealed a normal gall- 
bladder and a large right renal mass. No frank 
pus was found; there was no surgical drainage. 
Vigorous treatment with antibiotics, insulin 
and fluids successfully resolved this infection. 
A postoperative x-ray study showed a normal 
calyceal system without a tumor or cyst. 

This problem was resolved with large doses 
of antibiotics over an extended period. Peri- 
nephric abscess is a relatively uncommon com- 
plication of pyelonephritis in the diabetic pa- 
tient, but it must always be considered in the 
differential diagnosis of obscure sepsis. Its 
pathogenesis is related to the rupture of a cor- 
tical abscess into the perirenal fat. Phlegmon- 
ous perinephritis is a singular lesion, but it 
also emphasizes the relationship of diabetes 
and unusual infections. 


Diabetic Nephropathy 


In 1936 Kimmelstiel and Wilson‘ described 
a peculiar nodular acidophilic deposition in 
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the glomerular tuft. Seven of their eight pa- 
tients with this condition had diabetes melli- 
tus. This lesion, named intercapillary glomeru- 
losclerosis, has since been studied extensively 
both pathologically and clinically. There is 
now reason to believe that the nodular form 
of intercapillary glomerulosclerosis is pathog- 
nomonic of diabetes and does not occur in any 
other clinical condition. Discussion still exists 
regarding the specificity of the diffuse axial 
form and of its occurrence not only in dia- 
betes but also in chronic glomerulonephritis. 
There is an exudative lesion in Bowman’s cap- 
sule which may be confused with nodular glo- 
merulosclerosis. This lesion is not limited to 
the patient with diabetes.* 

A clinical syndrome has been associated 
with intercapillary glomerulosclerosis. It may 
appear as an impure nephrotic syndrome, in- 
cluding hypertension, albuminuria, anasarca, 
hypoproteinemia, anemia and azotemia. This 
syndrome was reported originally in older pa- 
tients, and the literature supported the rela- 
tionship of glomerulosclerosis to the older dia- 
betic patient. Later it was recognized that the 
incidence of this lesion was the highest in the 
juvenile patient with diabetes of long dura- 
tion. Dolger® suggested that the duration of 
diabetes alone exerts a major influence toward 
the development of the syndrome. However, 
careful diabetic control can prevent or delay 
the appearance of this lesion.’°'"' 

Although intercapillary glomerulosclerosis 
is peculiar to diabetes, microscopic findings in 
the kidney of the long-term diabetic patient 
are not limited solely to this lesion. Indeed, 
this particular lesion may be overshadowed by 
extensive degrees of arterial and arteriolar 
nephrosclerosis and chronic interstitial pyelo- 
nephritis. It is not possible to assume that the 
entire clinical picture is explainable merely on 
the basis of intercapillary glomerulosclerosis. 
Hence, it has been suggested that the term 
diabetic nephropathy is a more inclusive and 
more correct designation than either the Kim- 
melstiel-Wilson syndrome or intercapillary 
glomerulosclerosis. 

Diagnostically, we recognize that inter- 
capillary glomerulosclerosis cannot be proved 
ante mortem without the benefit of a renal 
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Death Five years later 


rigUkE 1. Natural history of diabetic nephropathy. 


biopsy. The finding of doubly refractile lipoid 
bodies in the urine supports this diagnosis. 
However, the striking clinical picture of mas- 
sive edema, albuminuria, hypoproteinemia 
and hypertension occurring in a patient with 
long-standing diabetes should always suggest 
the correct diagnosis. Confusion may arise in 
the case of a patient who has had known dia- 
betes for a short time only when, in fact, it 
has been present undiagnosed and uncontrolled 
for a number of years. Careful historical 
evaluation of the patient’s problem will gener- 
ally resolve this confusion. If one truly ques- 
tions the diagnosis of diabetic nephropathy. 
percutaneous renal biopsy is justified in order 
to establish the correct diagnosis. This may be 
the case when there is minimal carbohydrate 
derangement in the presence of a complete 
nephrotic syndrome. 

The natural history of diabetic nephropathy 
(figure 1) is one of insidious onset and slow 
progression, generally following a decade of 
poorly controlled diabetes. A patient with dia- 
betes usually has demonstrated albuminuria 
months (or even years) prior to the occur- 
rence of transient ankle edema. Then follows 
the classic nephrotic syndrome, which is con- 
trollable by bed rest, salt restriction and diu- 
retics. A later phase of nephrosis ensues which 
is not relieved by any of the usual measures 
and which is associated with azotemia. Finally, 
the chronic edema may disappear. The uremic 
syndrome with agonal hyponatremia termi- 
nates the course. Associated with these devel- 
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opments is the severe normocytic anemia so 
commonly seen in chronic renal disease. This 
entire course of events may develop over a 
number of years or may progress rapidly. It 
may be interrupted by an acute myocardial in- 
farction and myocardial insufficiency. This 
complication and recurrent pyelonephritis 
probably accelerate the steadily worsening 
course. The average period from the onset of 
signs and symptoms to death in the patient 
with diabetic nephropathy is about five years. 

The presence of decompensated renal aci- 
dosis in the patient with nephropathy and its 
differentiation from ketosis are becoming a 
more common clinical problem. The need for 
a specific diagnosis lies in the difference in 
insulin requirement and fluid replacement for 
each disorder. This point was illustrated in a 
patient whose brief case summary follows. 

A 33 year old woman was admitted to the 
inpatient department, complaining of short- 
ness of breath and drowsiness. The patient had 
had known diabetes for 16 years. Glycosuria 
on admission was 4 plus, and acetonuria was 
2 plus. The blood sugar was 500 mg. per cent; 
the carbon dioxide-combining power was 2.9 
mEq. Results of the plasma acetone test were 
negative to a trace. Later, a nonprotein nitro- 
gen reading was 188 mg. per cent. The diag- 
nosis was renal acidosis secondary to diabetic 
nephropathy. Insulin sensitivity remained. 
Treatment consisted of fluid replacement with 
alkaline solutions and small amounts of crys- 
talline insulin over a 12 hour period. Ade- 
quate control of the hyperglycemia was ob- 
tained with 75 units of insulin. The patient 
died three days later. 

Except for the lack of severe dehydration, 
this patient had much the same symptoms as 
the patient with ketosis; however, no signifi- 
cant ketonemia existed. Hence, insulin sensi- 
tivity remained, and only a fraction of the in- 
sulin usually required for comparable ketosis 
was necessary. Acidosis per se will cause some 
insulin resistance but to a lesser degree than 
ketosis. Prognostically, the differentiation is 
important; ketosis is potentially reversible, 
while renal acidosis may indicate imminent 
death. One must also remember that true 
ketosis may occur in a patient with diabetic 
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nephropathy. Six of the last 40 patients ob- 
served with ketosis had concomitant nephropa- 
thy. The use of the plasma acetone test will 
aid in the differential diagnosis.’* 

Another interesting clinical observation in 
patients with diabetic nephropathy is the de- 
crease of the daily insulin requirement or the 
improvement of the diabetic state. Worsening 
renal disease based on diabetes can hardly be 
called an improvement in the diabetic state. 
Nevertheless, it has been demonstrated con- 
clusively that a number of patients will have 
decreasing insulin requirements when sympto- 
matic nephropathy occurs. This may follow 
improvement in control and therefore im- 
provement in glucose tolerance, or it may re- 
sult from decreased food intake. Only 6 of 39 
patients with proved nephropathy who have 
been followed in the past two years have shown 
a significant decrease in insulin requirements. 
Experience suggests that decreased food in- 
take and general debility are responsible for 
this decrease. Duodenal tube feeding with a 
high caloric formula during the preterminal 
phase usually results in an increase in daily in- 
sulin requirement. Striking decreases in daily 
insulin requirements have been observed in 
diabetic patients dying of cancer. This is con- 
sidered a result of general debility and de- 
creased food intake. The loss of weight so 
obvious in the debilitated patient is often not 
apparent in the patient with diabetic nephropa- 
thy whose true weight is distorted by edema. 
A decrease in insulin need is related to the 
tissue weight and is not affected by edema. 

Treatment of diabetic nephropathy must be 
all-inclusive and aimed at not only slowing 
down the advancing disease but also attempt- 
ing to keep the patient symptom-free. This in- 
cludes assiduous control of the diabetes. Im- 
provement or stabilization of the disease and 
of the distressing complication diabetic reti- 
nopathy may occur as a result of improved 
control of the diabetes. In general, control is 
achieved with a high caloric, moderate (150 
to 250 gm. per day) carbohydrate diet. If 
azotemia is present, protein intake is restrict- 
ed to 0.5 gm. per kilogram of body weight 
per day. With massive proteinuria the amount 
of protein lost in the urine should be made up 
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in the diet. Generally an insulin of intermedi- 
ate action (NPH or Lente) is used once daily. 
Added crystalline insulin in the morning is 
occasionally necessary. 

Edema is controlled by salt restriction and 
diuretics, using either ammonium chloride, 
acetazolamide (DIAMOX®) or mercurials. Mer- 
curial diuretics have not been harmful in the 
presence of azotemia, provided there is a re- 
sultant diuresis. Once diuresis fails to occur 
because of progressive renal damage, mercuri- 
al diuretics should be abandoned. 

Hyperchloremic acidosis must be avoided 
in patients receiving ammonium chloride. The 
daily urine volume is kept at 1 to 2 |. by a 
fluid intake of 2 to 3 1. The often-encountered 
secondary anemia is followed closely, but it is 
not corrected unless there are definite symp- 
toms of anemia, i.e., shortness of breath, dizzi- 
ness, or severe weakness. The patient with a 
hematocrit greater than 25 is rarely given a 
transfusion; when it is given it is with packed 
red cells in small amounts. Excessive transfu- 
sions will aggravate the uremic state, and oral 
hematinics are of no value. In an attempt to 
obviate calcium and phosphorus imbalance, 
large quantities of phosphate-adsorbing alu- 
minum gels are given orally after meals. 

One of the management problems is recur- 
rent pyelonephritis, which should be treated 
vigorously as previously outlined. The nausea 
and vomiting of the uremic syndrome can be 
combated with the newer antiemetic agents 
and, if necessary, with duodenal intubation. 
The hyponatremia commonly seen is generally 
the result not of excessive salt loss, but rather 
of the preterminal breakdown of normal cellu- 
lar barriers. Sodium presumably moves into 
the intracellular space. Quantitation of the uri- 
nary sodium excretion during a period of 
measured sodium intake will easily rule out 
the presence of salt-losing nephritis. Its occur- 
rence is an exception rather than the expected. 
Little is accomplished by treating this state 
with hypertonic saline solutions. If edema is 
present, it will only be aggravated. 

Once again, no one agent has been demon- 
strated that will actually improve the long- 
term prognosis of a patient with diabetic ne- 
phropathy. However, it is important to follow 
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three rules: (1) Continue with good control 
of the diabetes; (2) continue to make the pa- 
tient as symptom-free as possible; and (3) 
continue to be reasonably optimistic. 


Summary 


A number of renal complications associated 
with diabetes mellitus have been discussed, 
including glycogen nephrosis, acute and chron- 
ic pyelonephritis, necrotizing renal papillitis 
and diabetic nephropathy. Only assiduous care 
of the diabetes throughout his life can prevent 
or postpone these serious complications in the 
diabetic patient. Hence, good control is man- 
datory for the prevention of pyelonephritis. 
An earlier and higher incidence of diabetic 
nephropathy in the poorly controlled diabetic 
also has been demonstrated. When significant 
degenerative lesions have occurred, the pro- 
gressively downhill course is difficult to halt. 
The patient must be not only encouraged dur- 
ing these months and years of trial but also 
kept as symptom-free as possible. Future ad- 
vances in the knowledge of the nature of dia- 
betes and its complications will help improve 
our over-all care of the diabetic patient. 
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SYMPOSIUM 


Oxygen Therapy 


E. OSBORNE COATES, JR.,! GEOFFREY L. BRINKMAN,? 
PAUL R. DUMKE* AND EDWARD W. GREEN‘ 


Henry Ford Hospital, Detroit 


Br. coates (Moderator): This discussion 
will include the indications, contraindications 
and methods of administration of oxygen ther- 
apy. with particular emphasis on the physio- 
logic aspects of its use. Although oxygen is 
now one of the most widely used therapeutic 
agents, it is too often employed with little 
fundamental understanding of either its ef- 
fects in the human organism or proper ad- 
ministrative technic. 

A brief review of the meaning of the terms 
oxygen content, saturation and tension will 
help to clarify subsequent discussion. The 
major portion of oxygen is carried in the 
blood in loose combination with hemoglobin; 
a small portion is carried in solution in the 
plasma. The latter plays a vital role in delivery 
of oxygen to the tissues, since transfer of oxy- 
gen across the capillary membrane is accom- 
plished entirely via the gas dissolved in the 
plasma. Oxygen content of the blood, which 
includes both the oxygen in hemoglobin and 
that in solution, represents mainly, of course, 


3Physician-in-Charge, and “Associate Physician, Pulmonary Division; 


8Director, Department of Anesthesiology; and ‘Associate Physician, 
Division of Pediatric Cardiology, Henry Ford Hospital, Detroit, 
Michigan. 
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the former; a correction is usually applied to 
the measured value so that oxygen in solution 
will be excluded. 

Oxygen saturation represents the propor- 
tion of oxyhemoglobin present, expressed as 
the percentage of the total hemoglobin avail- 
able. The figure for normal persons breathing 
room air is 96 per cent. The amount of oxy- 
hemoglobin in the blood, as well as the pro- 
portion of dissolved plasma oxygen, is con- 
trolled by the tension or pressure of oxygen, 
which in turn depends on the concentration of 
oxygen in the alveoli. A delicate relationship 
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exists between oxygen tension and oxygen 
saturation, as illustrated by the familiar 
S-shaped dissociation curve for oxyhemoglo- 
bin. When oxygen tension is high, as in the 
lungs, a considerable fall may occur with little 
change in oxygen saturation. However, in the 
tissues in which tensions are low, a small de- 
crease will effect a large drop in saturation, 
thus facilitating delivery of oxygen to the cells. 


Clinical Signs of Hypoxia 


A good starting point for our discussion is 
a critical evaluation of our ability to detect 
signs of lack of oxygen. Dr. Brinkman, would 
you comment on the reliability of dyspnea 
and cyanosis in this connection? 

DR. BRINKMAN: [| am afraid that we clini- 
cians are not very reliable judges of the pres- 
ence of cyanosis. This is best illustrated by 
Comroe’s studies of a few years ago in which 
a group of normal persons were given varying 
concentrations of oxygen to breathe; their col- 
or was observed and recorded by a number of 
physicians. Continuous arterial oxygen satura- 
tions were measured by means of oximetry, 
and the oxygen concentration of the inspired 
gas was changed without knowledge of the ob- 
servers. The results showed that a third of the 
observers diagnosed cyanosis when arterial 
oxygen saturation was normal; when oxygen 
saturation had fallen to 80 per cent, 14 per cent 
of the observers believed the subjects’ color to 
be normal. At 70 per cent saturation, 3 per cent 
still failed to recognize cyanosis. Individual 
physicians were quite inconsistent in their 
ability to detect cyanosis at the same level of 
saturation on repeated occasions. Thus, we 
have objective evidence here that failure to 
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recognize cyanosis in a given patient does not 
exclude the presence of hypoxia. 

Dyspnea is a subjective complaint, and its 
significance varies from one person to an- 
other. For instance, a healthy person may 
breathe 50 to 100 |. per minute without con- 
scious effort, whereas a patient with chronic 
pulmonary disease may be severely dyspneic 
while breathing only 15 |. per minute. Since 
it is a subjective symptom, it is apparent that 
dyspnea is not a good guide to the level of 
arterial oxygen saturation. On the other hand, 
although tachypnea is often associated with 
decreased oxygen saturation, hypoxia itself 
does not stimulate respiration in a normal 
subject until arterial oxygen saturation has 
fallen to approximately 75 per cent. Thus, in 
the normal state, increased ventilation is a 
relatively late sign of hypoxia and often is not 
the cause of tachypnea in a sick patient. 

DR. COATES: Thank you, Dr. Brinkman. Dr. 
Green, what would you consider then to be the 
most reliable clinical signs of lack of oxygen? 

DR. GREEN: Dr. Brinkman has already men- 
tioned the unreliability of increased ventila- 
tion as a sign of hypoxia in the normal person, 
and the evidence indicates that the same situa- 
tion prevails in the person with disease. Simi- 
larly, changes in blood pressure are not very 
helpful. Hypoxia produces a slight rise in 
blood pressure in most people, although occa- 
sionally peripheral vascular collapse will oc- 
cur. The pulse rate may be of definite value. 
In normal persons given low concentrations 
of oxygen to breathe, an increased pulse rate 
was the earliest and most consistent sign of 
hypoxia. Most of us have seen the importance 
of this in patients with bulbar polio. These 
patients may become significantly hypoxic 
without dyspnea or visible cyanosis, but a rise 
in the pulse rate is consistently observed. An- 
other important sign is a change in the men- 
tal state. This may take the form of restless- 
ness, anxiety, change in attitude, errors in 
judgment, and even frank psychotic episodes. 

I think that it is important to separate the 
causes of hypoxia in evaluating its presence. 
For instance, as already indicated, a patient 
with bulbar polio may show very few clinical 
signs of hypoxia, whereas the patient with 
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congestive heart-failure may be very obvious- 
ly dyspneic. Finally, we must admit that the 
only reliable means of detecting hypoxia is an 
analysis of an arterial blood specimen—a pro- 
cedure which may not always be practical for 
everyone. 

DR. COATES: Of course, in our laboratory we 
like to believe that analysis of the arterial 
blood is a fairly practical and easy procedure. 
Dr. Dumke, would you care to add anything to 
what has been said? I would also like you to 
comment on possible differences in signs of 
hypoxia, if any, in the conscious versus the 
unconscious person. 

DR. DUMKE: I certainly have to agree with 
everything that has been said. I believe a good 
test of whether or not the patient has hypoxia 
is simply to have him breathe oxygen. If pulse 
rate and ventilation decrease, I think hypoxia 
is present. This procedure is particularly use- 
ful if combined with an ear oximeter. Abso- 
lute values of arterial oxygen saturation usu- 
ally require a determination in the laboratory, 
but changes in saturation can be accurately 
measured by this instrument. Hypoxia is clear- 
ly established if, when the patient breathes 
100 per cent oxygen, his arterial oxygen satu- 
ration increases more than 6 or 8 per cent, as 
measured by the oximeter. 

In the patient who is unconscious as a re- 
sult of anesthesia or narcotic overdosage, nor- 
mal reflexes are lost and the respiratory center 
is depressed. Hypoxia then becomes the pre- 
dominant drive to respiration. Inhalation of 
oxygen in this situation may induce complete 
apnea, which is the most reliable indication of 
hypoxia in this type of patient. In the lightly 
anesthetized patient, an increasing tachycar- 
dia may be of value. Again, delirium or an ab- 
normal mental state during the recovery peri- 
od may be a sign of hypoxia. 

DR. BRINKMAN: I think we should place more 
emphasis on the cerebral changes associated 
with hypoxia. Sometimes, these are the only 
indications available. About two months ago 
a young man with acute bronchitis was admit- 
ted because he was seeing dogs and snakes 
running along the wall. The clinical picture 
was that of delirium tremens, yet he was not 
an alcoholic. His arterial oxygen saturation 
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was 90 per cent; as his bronchitis cleared, his 
saturation returned to normal and his halluci- 
nations disappeared. Another man had had 
progressive diffuse obstructive emphysema 
with increasing cyanosis of a few months’ 
duration. Just prior to his admission, he start- 
ed beating his wife, which he had not done be- 
fore. Examination showed a reduction of his 
arterial oxygen saturation to 81 per cent. | 
believe both these cases represent instances of 
cerebral anoxia secondary to the pulmonary 
disease. 

DR. COATES: In summary, we generally agree 
that cyanosis and tachypnea may be unreli- 
able signs of hypoxia; however, alterations of 
the mental state and, perhaps, increased pulse 
rate may be important signs of oxygen de- 
ficiency. Arterial blood analyses and oximetry 
should be used more frequently in evaluating 
suspected hypoxia. 


Indications for Oxygen Therapy 


I would like to discuss now the question of 
the use of oxygen therapy. Dr. Green, does 
any indication for oxygen exist when arterial 
oxygen saturation is normal or is presumed 
to be normal? 

DR. GREEN: Yes, I believe in situations such 
as surgical shock, acute coronary occlusion, 
cerebrovascular accidents and after a thora- 
cotomy, oxygen should be considered even 
though arterial oxygen saturation is normal. 
In shock associated with peripheral vascular 
collapse, a state of tissue anoxia exists due to 
diminished blood flow to the tissues. The same 
situation on a localized scale can prevail in 
coronary occlusion or in an area of cerebral 
infarction. Inhalation of 100 per cent oxygen 
will produce a sixfold increase in dissolved 
oxygen in the plasma, from about 0.3 to 2.0 
volumes per cent. As a result, plasma oxygen 
tension will exceed 600 mm. mercury, creat- 
ing a tremendous gradient for diffusion of 
oxygen into the damaged areas. I am con- 
vinced that on rare occasions oxygen therapy 
may be the difference between life and death 
to the patient. 

We use oxygen routinely in most of our 
children who have had operations for cardiac 
conditions. As a result, they seem to be much 
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more comfortable, probably because of a re- 
duction in ventilation. 

pR. COATES: Thank you, Dr. Green. Dr. 
Brinkman, would you use oxygen routinely in 
sucli situations? 

DR. BRINKMAN: In general, I believe I 
would use it only if the patient were not doing 
well. It should be emphasized that arterial 
oxygen saturation may be entirely normal, yet 
significant hypoxia may still be present. In 
anemia, arterial oxygen saturation will usually 
be normal, but because of the decrease in total 
hemoglobin, the oxygen capacity is greatly re- 
duced. Under these circumstances, inhaling 
high concentrations of oxygen may be of defi- 
nite value by increasing the amount of oxy- 
gen dissolved in the plasma. Similarly, in car- 
bon monoxide poisoning, the hemoglobin is 
prevented from carrying oxygen by its com- 
bination with carbon monoxide; oxygen in- 
halation to increase the plasma oxygen ten- 
sion is extremely valuable, since not only is 
more oxygen thus made available to the tis- 
sues, but also the dissociation of carboxy- 
hemoglobin is facilitated. 

DR. COATES: Dr. Dumke, what is your opin- 
ion regarding the use of oxygen solely to in- 
crease plasma oxygen in patients with myo- 
cardial infarction? 

DR. DUMKE: There are several studies which 
influence my opinion on this question. First, 
patients with coronary insufficiency failed to 
demonstrate any benefit from inhaling oxygen 
rather than room air during a standard exer- 
cise test. On the other hand, work in dogs in- 
dicates that oxygen dilates the coronary ves- 
sels, and measurement of oxygen tension in 
skin, muscle and brain tissue has uniformly 
demonstrated a significant increase after oxy- 
gen inhalation. As applied to clinical prac- 
tice, | would agree with Dr. Brinkman that 
oxygen should be used primarily in situations 
in which the patient is not doing well. The im- 
mediate results of adequate oxygen therapy 
can be dramatic in an acute attack of myo- 
cardial ischemia. Dyspnea and pain, which 
may be very disturbing, are relieved. This 
pain, dyspnea and anxiety may be due to low 
oxygen tension in the brain and heart muscle. 

DR. COATES: We will turn now to specific in- 
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dications for the use of oxygen over a pro- 
longed period of time. Experience shows that 
many people with mild or moderate chronic 
hypoxia will get along well and remain fairly 
well compensated from the cardiopulmonary 
standpoint for considerable periods of time. 
However, a relatively minor stress may pre- 
cipitate both pulmonary and cardiac insuffi- 
ciency from which they are unable to recover 
with the usual measures. Under these circum- 
stances, the use of prolonged low-flow oxygen 
may restore compensation and permit return 
to previous activity levels. One such individ- 
ual with kyphoscoliotic pulmonary insufficien- 
cy has already been mentioned. Dr. Green, 
what effects would you expect from oxygen 
therapy in patients who have chronic cor 
pulmonale? 

DR. GREEN: Cor pulmonale, of course, im- 
plies the presence of pulmonary hypertension 
which is secondary to either anatomic reduc- 
tion of the vascular bed throughout the lungs 
or pulmonary vasoconstriction, or both. Stud- 
ies in normal individuals have shown that pul- 
monary artery pressure rises as a result of 
hypoxia, and that pulmonary hypertension in- 
duced by exercise in patients with pulmonary 
emphysema can be relieved by administration 
of oxygen. Thus, hypoxia must act as a pul- 
monary vasoconstrictor which in turn produces 
pulmonary hypertension. Oxygen administra- 
tion can therefore be expected to lower pul- 
monary hypertension when anatomic changes 
in the vascular bed are not too great; thus it 
may provide important benefits in some of 
these patients. By employing oxygen over a 
prolonged period, cardiovascular compensa- 
tion may be restored, provided the initiating 
cause of the hypoxia can be removed or al- 
leviated. Ideally, before initiating such a pro- 
gram, pulmonary artery pressure should be 
measured before and during oxygen inhalation 
in the way in which it will be administered to 
the patient. 


Contraindications to Oxygen Therapy 


DR. COATES: Thank you, Dr. Green. Dr. 
Brinkman, are there any hazards in the use of 
oxygen in patients with chronic hypoxia? 

DR. BRINKMAN: The chief danger from the 
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.use of oxygen in these patients is the syn- 


drome of so-called carbon dioxide narcosis. 
which has received considerable attention dur- 
ing recent years. In patients with hypoventila- 
tion, hypoxia and carbon dioxide retention, 
administration of oxygen may lead to further 
reduction of ventilation, high levels of carbon 
dioxide tension in the blood, and a respiratory 
acidosis. Mental depression may then occur, 
ultimately leading to stupor, coma and even 
death. Dr. Coates and I have been interested 
in this problem and have observed this se- 
quence of events in a variety of hypoventila- 
tion states, including kyphoscoliosis, bilateral 
pleurisy, radiation fibrosis and gross obesity. 
Fortunately, the full-blown syndrome is rare, 
and apparently may be avoided in most in- 
stances by the use of very low concentrations 
of oxygen at the start of treatment. 

DR. COATES: Studies in our laboratory dur- 
ing the past year indicate that oxygen inhala- 
tion in persons with chronic hypoxia will not 
depress respiration significantly unless carbon 
dioxide retention is also present. This would 
suggest that an altered sensitivity of the re- 
spiratory center to the carbon dioxide stimu- 
lus must be present before hypoventilation will 
occur as a result of oxygen therapy. 

While still on the subject of the potentiali- 
ties of harm from oxygen administration, Dr. 
Dumke, what is the possibility of developing 
toxic effects from oxygen itself? 

DR. DUMKE: I believe true oxygen toxicity 
does exist under certain circumstances. First, 
a form of oxygen toxicity characterized chiefly 
by effects on the sensorium has been observed 
in people breathing oxygen under increased 
atmospheric pressure, for instance, in skin 
divers. We have heard this referred to as “rap- 
ture of the depths.” 

Under normal atmospheric conditions, a 
form of oxygen toxicity occurs after breath- 
ing high concentrations of oxygen for many 
hours. In some studies we did several years 
ago, breathing 100 per cent oxygen through 
sealed masks, a feeling of substernal distress 
and reduction of vital capacity occurred after 
7 to 15 hours of continuous inhalation. Drying 
of the mucous membranes was present even 
though saturation of water vapor was 40 per 
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cent. These symptoms and signs were com- 
pletely prevented by giving the oxygen only 
40 minutes of each hour, with a rest period 
of 20 minutes. Obviously, these conditions are 
artificial, and would rarely be approached in 
clinical practice. However, we have seen two 
individuals in whom signs of oxygen toxicity 
were believed demonstrated. Both these pa- 
tients had stopped breathing because of med- 
ullary tumors. Both were given 100 per cent 
oxygen continuously by an intermittent posi- 
tive pressure resuscitator, and in both pneu- 
monia developed by the third day. Compressed 
air given with the same device produced no 
pneumonia, but when oxygen was again sub- 
stituted, signs of pneumonia recurred. How- 
ever, toxicity of this type from oxygen in clini- 
cal practice is undoubtedly a very uncommon 
phenomenon. 

Oxygen itself also may be harmful when 
administered to premature infants. Good evi- 
dence is now available that continuous therapy 
with oxygen in concentrations of over 40 per 
cent in the inspired air will lead to retrolental 
fibroplasia. 

DR. BRINKMAN: May I mention a theoretical 
situation in which it may be harmful to ad- 
minister high concentrations of oxygen? The 
transport of carbon dioxide from the tissues 
to the lungs depends on the presence of re- 
duced hemoglobin. With the use of 100 per 
cent oxygen, enough oxygen may be present 
in solution to provide local tissue needs with- 
out utilizing the oxygen combined with hemo- 
globin. As a result, reduced hemoglobin is not 
available for returning carbon dioxide to the 
lungs, and actual carbon dioxide poisoning in 
the tissues might occur. Little information 
seems available on this point. We have recent- 
ly made some studies in one patient to try to 
clarify this question, and the results indicate 
that oxygen did indeed interfere with the 
transport of carbon dioxide in the blood. 

DR. GREEN: Some support for this theory 
is obtained in animals maintained on pump- 
oxygenators with excessive oxygenation and 
high flow rates. Oxygen tissue tensions of 
about 600 to 700 mm. mercury may be accom- 
panied by marked increase of carbon dioxide 
in the tissues. 
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Technics of Oxygen Administration 


pi. COATES: Certainly we can see that sev- 
eral physiologic problems remain unanswered 
here. | would like now to proceed to a matter 
which often receives little attention from the 
clinician, namely, the technics of oxygen ad- 
ministration. Dr. Dumke, would you discuss 
the available methods of oxygen administra- 
tion and their indications? 

Dk. DUMKE: One of the earliest methods of 
giving oxygen was use of the oxygen room— 
an ideal way to regulate the oxygen and car- 
bon dioxide in the atmosphere, but much too 
complicated and expensive to be practical. 
The current method which most closely ap- 
proximates the oxygen room is the oxygen 
tent. Although it is possible to achieve a con- 
centration of 90 per cent oxygen in a properly 
closed tent after two hours of high-flow oxy- 
gen (15 to 30 |. per minute), the concen- 
tration in the average tent is only about half 
this amount. Frequent opening of the tent by 
nurses, doctors and attendants, poorly fitting 
tents, and low flows of oxygen are factors 
which combine to lower the oxygen concentra- 
tion. In addition, accumulation of carbon di- 
oxide is a problem unless a flow of at least 10 
|. per minute is maintained. 

A nasal catheter properly placed in the 
nasopharynx is one of the easiest, cheapest 
and most effective means of administering 
oxygen. With a flow of 6 1. per minute and a 
reasonably adequate tidal air, a concentration 
of 40 to 45 per cent oxygen can be obtained 
in the inspired air. If the tip of the catheter 
can be seen in the pharynx, it is in too far and 
gastric dilatation is a hazard. Catheters must 
be removed and cleaned every 8 to 10 hours; 
their main disadvantage is the increase in 
secretions associated with their use. 

When high concentrations of oxygen are 
needed to increase dissolved oxygen in the 
plasma, a properly fitting face mask with a 
reservoir bag is the method “par excellence.” 
One of the most useful is the BLB* mask, 
which contains no valves and delivers 100 per 
cent oxygen only at high flows. At lower flows 


*Designed by Boothby, Lovelace and Bulbulian. 
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or higher ventilatory rates, some air is sucked 
in through sponge disks which also serve as 
expiratory valves, thus diluting the oxygen. A 
flow of at least 9 |. per minute is usually neces- 
sary not only to provide a high concentration 
of oxygen but also to wash out accumulated 
carbon dioxide. Other types of masks are also 
available. Barach’s “meter mask” is particu- 
larly useful for delivering varying concentra- 
tions of oxygen mixed with room air. How- 
ever, good oxygen administration by mask is 
a difficult job requiring constant attention. For 
prolonged periods, and in most situations 
where oxygen therapy is indicated, the nasal 
catheter is preferable. 

DR. COATES: Dr. Brinkman, what method 
do you advocate for administering oxygen 
over a prolonged period? 

DR. BRINKMAN: We have recently been using 
a flexible polyethylene catheter which is worn 
on the face like a pair of spectacles. Two small 
projections enter just into the nostrils and 
provide a 10 per cent increase in oxygen in 
the inspired air with a flow of only 2 to 3 
|. per minute. A small increase in the oxy- 
gen concentration of this kind is, of course, 
suitable mainly for patients with moderate or 
severe chronic hypoxia in whom a slight in- 
crease in oxygen tension will produce a rela- 
tively large increase in oxygen saturation. One 
such patient whom we treated with prolonged 
oxygen therapy for several months was equip- 
ped with a small portable tank and golf cart, 
which he took to work each day. This man 
was rehabilitated from a state of invalidism 
to that of a wage earner who works a full day. 

DR. COATES: From this discussion, it would 
appear then that a nasal catheter which can 
provide an average concentration of 40 per 
cent oxygen in the inspired air is the method 
of choice for the majority of patients needing 
oxygen therapy. For those needing prolonged 
low-flow oxygen, a comfortable catheter which 
just enters the nostrils is available. The oxy- 
gen tent is best reserved for those who cannot 
tolerate the catheter, and the mask for patients 
in whom a large increase in dissolved oxygen 
in the plasma is imperative. It should be men- 
tioned that an oxygen mask is also most ef- 
fective for those whose difficulty is predomi- 
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_ nantly that of diffusion across the alveolar 
membrane, such as acute pulmonary edema 
and so-called alveolocapillary block syndrome. 


Summary 


DR. COATES: Regarding the accuracy of 
clinical signs of hypoxia, dyspnea and cya- 
nosis are relatively unreliable indications of 
lack of oxygen. Increasing pulse rate, restless- 
ness, anxiety and an altered mental state are 
the most significant indications. 

Oxygen therapy in high concentration is 
often useful in conditions in which severe lo- 
calized tissue anoxia exists, such as surgical 
shock and severe myocardial or cerebral in- 
farction, for the primary purpose of increas- 
ing the oxygen dissolved in the plasma. 

We believe that administration of prolonged 
low-flow oxygen is beneficial in certain cases 
of chronic hypoxia, because of its effect in 
lowering pulmonary hypertension and because 
it helps to restore cardiac and pulmonary com- 
pensation. A special nasal catheter is employ- 
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ed for the administration of this oxygen. 

Possible harm from the use of oxygen was 
emphasized because of its tendency to induce 
further hypoventilation and carbon dioxide 
retention in certain patients with chronic hy- 
poxia. The accompanying syndrome of so- 
called carbon dioxide narcosis is fortunately 
uncommon, but recognition is important since 
it is usually reversible. A second possible 
harmful effect is that of toxicity from the oxy- 
gen itself as a result of its prolonged use in a 
concentration of 100 per cent. Experimental 
and clinical observations indicate that such 
exposure may produce an irritant broncho- 
pneumonia, but that this occurs clinically only 
under very unusual circumstances. 

Of the various technics of oxygen adminis- 
tration which have been discussed, the nasal 
catheter is the method favored for most pur- 
poses because of its ease and availability, the 
good concentration of oxygen obtained, and 
the absence of carbon dioxide accumulation 
in the inspired air. 


RICHARD PATTON, M.D. 


Clinical Assistant Profes- 
sor of Surgery, Ohio 
State University College 
of Medicine, Columbus 
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SYMPOSIUM 


Refractory Heart-failure 


JOHN W. KEYES,* ELLET H. DRAKE,; HERNAN ALVAREZ, JR. 
AND GERALD M. BRENEMAN# 


Henry Ford Hospital, Detroit 


Dr. Keyes (Moderator): The terms refrac- 
tory, intractable and resistant are almost syn- 
onymous; yet in a finer sense refractory and 
intractable may indicate a more complete state 
of unmanageability than the term resistant. 
While resistant is also used to describe the 
state of therapeutic refractoriness, it probably 
implies more than refractory and intractable 
in regard to what is hoped for in the treatment 
of more obstinate disease. Therefore, we will 
discuss this subject in accord with what is im- 
plied by “resistant congestive heart-failure.” 

I will ask Dr. Breneman to open the dis- 
cussion by reviewing his approach to such a 
problem and enlarging on some of the most 
pertinent factors. 

DR. BRENEMAN: In approaching the prob- 
lem of the patient who is resistant to usual 
methods of management, the physician should 
first review carefully both the etiology of the 
disease and the type of therapy that has been 
used in the particular case. Every effort should 
be made to establish the correct and complete 
etiology, and I would like to emphasize the 
word complete, because this is the foundation 
on which adequate and intelligent treatment 


*Physician-in-Charge; Associate Physicians, Cardiology Division, 
Henry Ford Hospital, Detroit, Michigan. 


July 1958 


is based. The basic etiologic diagnosis is usu- 
ally not difficult, since most of our patients are 
classed in the rheumatic, atherosclerotic or 
hypertensive groups; a smaller number of pa- 
tients have congenital cardiac disease. 

The factors leading to refractory states usu- 
ally can be traced to complicating cardiac con- 
ditions from underlying disease, associated 
pulmonary complications, disorders induced 
by therapy itself, or to a large group of con- 
ditions indirectly related or unassociated with 
the heart disease. There is, of course, a group 
of patients with advanced cardiac disease and 
with myocardial degeneration sufficient to in- 
dicate the approach of the terminal phase of 
their disease who will not respond to any or 
all measures. These are the patients with truly 
intractable disease. 

Recognition and adequate treatment of com- 
mon cardiac causes of treatment resistance, 
such as the arrhythmias, active rheumatic car- 
ditis, bacterial endocarditis or a masked or 
silent myocardial infarction, will do much to 
restore compensation. However, less common 
and obscure forms of cardiac disease, which 
often test our diagnostic acumen, must not be 
forgotten. Constrictive pericarditis, myocardi- 
tis, amyloidosis and the cardiac complications 
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JOHN W. ELLET H. 
KEYES DRAKE 


of the various collagen disorders are a few of 
the diagnoses usually made if brought to mind. 

Multiple pulmonary emboli may aggravate 
congestive failure and occur more frequently 
than recognized. The diagnosis, often difficult, 
is frequently missed. Chronic pulmonary dis- 
ease with cor pulmonale is a cause of stubborn 
heart-failure. 

A large group of conditions, termed the 
hypermetabolic causes of heart-failure, may 
themselves produce heart disease; however, 
they more frequently act as aggravating fac- 
tors in established heart disease. They are 
characterized by a high cardiac output due to 
the increased metabolism. The classic, though 
uncommon, example is the peripheral arterio- 
venous aneurysm which can produce conges- 
tive failure in an otherwise normal heart. Hy- 
perthyroidism occurs more commonly but is 
frequently masked in the patient with conges- 
tive failure. The diagnostic use of radioactive 
iodine uptake and the protein-bound iodine 
levels has made this condition more easily 
recognized. Anemia, nutritional insufficiency 
and the infections and febrile states have long 
been recognized as aggravating factors in 
heart-failure. 

Finally, there is a group of disorders which 
arise from treatment itself. These may be the 
result of either poorly planned or inadequate 
management or the overzealous use of some 
of our otherwise important and accepted meas- 
ures. Digitalis is a good example. Inadequate 
digitalization will not produce optimal im- 
provement; on the other hand, digitalis tox- 
icity can lead to disastrous results, and both 
may result in refractive failure. Of course, 
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ALVAREZ, JR. BRENEMAN 
arrhythmias and nutritional insufficiency due 
to anorexia are common occurrences with 
digitalis overdosage. 

Vomiting may result in or aggravate an al- 
ready established electrolyte imbalance. Much 
attention has been given to the electrolyte dis- 
turbances resulting from the excessive use of 
the mercurial diuretics; this condition should 
be considered in every patient who has be- 
come refractory to the continued use of mer- 
curial diuretics. 

The etiologic factors given in table 1 may 
be helpful in considering the various condi- 
tions relating to resistant heart-failure. 

DR. KEYES: Dr. Breneman, it is important 
then to search for factors other than primary 
heart disease itself, as these frequently are 
overlooked. One of the more common factors 
is auricular fibrillation, which, if converted 
to regular rhythm, may restore a better state 
of compensation. 

DR. BRENEMAN: Yes, I| believe that is true 
in certain cases. 

DR. KEYES: Dr. Drake, what do you think 
about it? 

DR. DRAKE: Assuming that it is possible, | 
think it would be better to convert most pa- 
tients with rheumatic heart disease. I would 
like to ask Dr. Breneman a question, since he 
mentioned infection. Isn’t it true that heart- 
failure itself will often mask pulmonary infec- 
tions? We have to rely quite heavily on the 
laboratory to make the correct diagnosis of 
the precipitating infection. 

DR. BRENEMAN: This is correct, Dr. Drake. 
I think you cited some British literature to 
that effect, and we also mentioned the difh- 
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culty in making a diagnosis of multiple pul- 
mon iry emboli. These occurrences are fre- 
quertly mistaken for pneumonia and respira- 
tory infections. 

Dk. ALVAREZ: Can you tell the difference 
between multiple pulmonary emboli and pul- 
monary thrombosis? How are you going to 
treat them if you can tell the difference? 

DR. BRENEMAN: It might be difficult to dif- 
ferentiate these two conditions at times, but | 
am not so sure it would make much difference 
in treatment. 

DR. KEYES: What do you suggest? 

DR. BRENEMAN: Anticoagulant therapy is 
certainly indicated if there are no definite 
contraindications to its use. 


TABLE 1 


EtioLcocic Factors in ResistANT HEART-FAILURE* 


1. CARDIAC 


. Advanced cardiac disease 
. Active rheumatic carditis 
. Arrhythmia 
. Silent or masked myocardial infarction 
. Bacterial endocarditis 
. Constrictive pericarditis 
. Unsuspected valvular disease 
(1) Tricuspid stenosis and insufficiency 
. Obscure cardiac disease 
(1) Myocarditis 
(2) Amyloidosis 
(3) Lupus erythematosus 
(4) Polyangitis 
(5) Fibroelastosis 
(6) Hemochromatosis 
(7) Tumors 


Ret oo 


= 


3. 


4. 


al 


PULMONARY 


a. Multiple pulmonary emboli 
b. Chronic pulmonary disease (cor pulmonale ) 
c. Pulmonary thrombosis 

(1) Mitral stenosis 

(2) Auricular septal defect 


THERAPEUTIC 
a. Inadequate digitalis 
b. Digitalis intoxication 
c. Excessive sodium intake 
(1) Diet 
(2) Drinking water 
d. Excessive diuretic agents 
(1) Hypochloremic alkalosis 
(2) Hypochloremic acidosis 
e. Excessive loss of salt 
(1) Vomiting 
(2) Diarrhea 
(3) Low salt diet 
(4) Paracentesis 
f. Excessive physical activity 
g. Excessive mental stress and emotional activity 
h. Blood dilution syndrome (water intoxication) 


ENDOCRINE 


a. Hyperthyroidism 

b. Hypothyroidism 

c. Hyperadrenocorticism 
(1) Exogenous 
(2) Cushing’s syndrome 
(3) Aldosteronism ? 

d. Pheochromocytoma 


*These factors act alone or in combination to produce 


resistant or refractory states. 


DR. KEYES: In what percentage of cases do 
we see multiple pulmonary emboli in conges- 


tive failure? 


DR. BRENEMAN: Autopsy figures show that 


(8) Carcinoid syndrome 
(9) Sickle cell disease 
(10) Scleroderma 
(11) Dermatomyositis 
(12) Muscular dystrophy 
(13) Polycythemia vera 


. HYPERMETABOLIC 


a. Hyperthyroidism 
b. Anemia 
c. Infection and febrile states 
d. Liver dysfunction 
(1) Laennec’s cirrhosis 
(2) Cardiac cirrhosis 
e. Malnutrition 
(1) Beriberi 
(2) Hypoproteinemia 
f. Arteriovenous communications 
(1) Systemic A-V fistula 
(2) Paget’s disease 
(3) Chronic pulmonary disease 
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multiple pulmonary emboli have been report- 
ed in as many as 30 plus per cent of patients 
with congestive failure. I think this is much 
higher than the incidence derived clinically. 

DR. KEYES: Do you think we see primary 
pulmonary artery thrombosis that often? 

DR. BRENEMAN: I| doubt that we recognize 
it as frequently, but I cannot cite any figures. 

DR. KEYES: Certainly, in patients with mul- 
tiple pulmonary emboli we miss the diagnosis 
often enough that it is a very serious added 
factor in resistant failure. We cannot discuss 
in detail most of the considerations that Dr. 
Breneman has brought out here; however, 
most discussions of intractable failure seem to 
center around problems of electrolyte metabo- 
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lism. Perhaps Dr. Alvarez could mention how 
‘these problems arise and indicate some of the 
essential differences between low salt syndrome 
and water intoxication. 


Electrolyte Imbalances 


DR. ALVAREZ: Electrolyte imbalances are 
frequent and of great importance in the treat- 
ment of congestive heart-failure. Among the 
alterations in electrolyte metabolism are the 
hypotonic syndromes, well described by Wynn, 
which encompass the water intoxication syn- 
drome and the low salt syndrome. The former 
is a primary retention in the body of a large 
amount of water in excess of electrolytes; it 
is usually manifested by severe symptoms, 
which in acute cases are disorientation, other 
mental disturbances and, not infrequently, 
coma. The low salt syndrome also has been 
called sodium dilution syndrome and dilution 
hyponatremia. This might best be called sodi- 
um depletion syndrome, as the disturbance 
results mainly from loss of sodium. In the pa- 
tient with the sodium depletion syndrome, a 
large negative sodium balance occurs without 
water depletion, and symptoms in such a case 
generally have a gradual onset. Apathy and 
weakness are usual; occasionally, anxiety, nau- 
sea, vomiting and muscle cramps are promi- 
nent. In some chronically ill patients a low 
sodium and a low total protein, which includes 
at times a reversed albumin-globulin ratio, 
produce a hypotonic state without any result- 
ing symptoms. 

Although the three conditions mentioned 
have hypotonicity in common, it is obvious 
that the pathogenesis, symptomatology, prog- 
nosis and treatment of each are quite differ- 
ent. Primary water retention is an uncommon 
condition in congestive heart-failure, while 
sodium depletion without water depletion is 
not. Primary water retention may occur when 
renal function is impaired by reduced glo- 
merular filtration or when there is normal 
renal function but an increase in antidiuretic 
hormone. Adrenocortical insufficiency and an- 
terior hypopituitarism also show water reten- 
tion, which is correctable by steroid replace- 
ment. The corticoids probably promote water 
diuresis by the enhanced glomerular filtration. 
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Sodium depletion syndrome is the result 
of water loss and sodium restriction or loss 
with replacement of water only. Osmolarity is 
maintained at first by renal excretion of water 
osmotically equivalent to the salt loss. This 
water loss, however, causes a reduction in the 
extracellular fluid and plasma volume; conse- 
quently, body weight falls. With continued 
sodium loss, the renal and osmoregulatory 
mechanisms fail to maintain an adequate plas- 
ma volume (extracellular fluid [ECF] ), 
though total body water is maintained at the 
expense of serum hypotonicity: cellular over- 
hydration results. Hypotonicity is responsible 
for such signs and symptoms as nausea, mus- 
cular weakness and cramps, loss of tissue tur- 
gor and elasticity, lowered blood and _ pulse 
pressures, etc. 

Orgain and Stead recently reported typical 
sodium depletion syndrome as occurring more 
commonly and to a more severe degree fol- 
lowing mitral valve surgery, either explora- 
tion or commissurotomy, than following other 
forms of cardiac surgery. The reasons are not 
understood. 

Primary water retention is treated by cor- 
recting the hypotonicity with hypertonic saline 
and by water restriction. Normal saline is in- 
effective and dangerous. 

Sodium depletion syndrome requires cor- 
rection of the hemoconcentration: for this. 
normal saline is used. Adrenal steroids are 
given in cases of hormonal insufficiency and, 
indeed, even in some selected instances of con- 
gestive heart-failure. Mercurials are usually 
ineffective and contraindicated. Potassium 
salts should be administered if significant hy- 
pokalemia is present or if steroids are being 
used. Following commissurotomy in patients 
with mitral stenosis, however, there is an early 
and unexplained reduction in urinary excre- 
tion, with an increase in plasma volume and 
extracellular fluid. The amount of water given 
to such patients should be sharply restricted 
to about 1000 cc. in a 24 hour period. 

DR. KEYES: Is there likely to be congestion 
in the liver? 

DR. ALVAREZ: Yes, I think that the liver may 
be congested. Again, the preceding circum- 
stances will determine to what extent. After an 
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ade:;juate opening to the mitral valve of pa- 
tien's with a good forward flow, we have 
noted that enlargement is unlikely if the liver 
is not engorged initially, as in chronic failure. 
However, if one uses water in an amount 
above that which is critical for patients un- 
dergoing mitral operations, hepatomegaly is 
prominent. 

pk. KEYES: If we do not consider this, our 
natural tendency is to limit more salt and pre- 
scribe diuretics. What sort of response are 
we going to see? 

DR. ALVAREZ: You are referring to a patient 
whose glomerular filtration already is com- 
promised. His renal plasma flow is certainly 
diminished. A shift of sodium from the extra- 
cellular into the intracellular compartments 
has already occurred, and total body sodium 
is less than the total body potassium. With 
total body water stable at the expense of de- 
creased ECF volume, the administration of 
more mercurials will shift sodium further into 
the intracellular fluid at the expense of potas- 
sium. I think, however, that more edema de- 
velops in such a patient when he is supplied 
with sodium and is unable to excrete urine. 

DR. BRENEMAN: Would hypertonic saline 
help a patient with this condition? 

DR. ALVAREZ: Yes, if the patient has water 
intoxication (primary water retention). 

DR. DRAKE: How are we going to tell these 
conditions apart clinically? Assume for a min- 
ute that you have a sick patient with electro- 
lytes obviously out of balance. How do you 
distinguish between a water retention syn- 
drome and true sodium loss? 

DR. ALVAREZ: Often it is difficult; both may 
be present to varying degrees. If the patient 
has peripheral edema, total body sodium will 
usually be found within normal limits, at the 
expense of potassium shifts and excretion. 
Once the kidney begins to fail and to put out 
larger amounts of potassium and water, hypo- 
natremia and hypokalemia can occur. These 
give rise to hypotonicity and the resulting 
symptoms such as loss of body weight, muscu- 
lar cramps, lowered blood pressure, ete. 

With water retention there is weight gain, 
stable blood pressure and later, perhaps, de- 
lirium. In the condition of sodium depletion, 
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muscle symptoms and mental confusion may 
be prominent; however, it is very difficult at 
times to distinguish clinically between the two 
conditions. 


Liver Involvement 


DR. KEYES: We have mentioned liver dis- 
ease and at this point I would like to discuss 
some of the factors which may be operative 
in patients who have congestive heart-failure 
(figure 1). 

This is not to say that all conditions are 
present at one time in a patient with heart- 
failure. It is acknowledged that congestive 
heart-failure results in sodium retention and 
eventually edema, without necessarily causing 
liver disturbance. We also know that second- 
ary renal and hormone disturbances alter sodi- 
um reabsorption and excretion, which results 
in sodium retention, hypervolemia and aggra- 
vation of congestive heart-failure. 

However, most patients with either resist- 
ant or intractable congestive heart disease have 
been in failure for a long time. They have had 
chronic anoxia of the liver from the passive 
congestion. This ultimately results in fibrosis 
and regeneration which may reach a morpho- 
logic stage indistinguishable from Laennec’s 
cirrhosis. 

The anorexia of congestive heart disease 
can result from digitalis intoxication, poor 
diet, and the physiologic and psychologic ef- 
fects of salt restriction. Prolonged anorexia 
from conditions of this type may lead gradu- 
ally to hypoproteinemia. Moreover, as is shown 
in figure 1, anorexia may result indirectly from 
cirrhotic changes in the liver. Likewise, hypo- 
proteinemia can and frequently does occur in 
the later stages of liver disease. 

Once chronic passive congestion and cir- 
rhosis are firmly established, increased capil- 
lary permeability occurs with resultant ascites, 
further loss of albumin and more edema, thus 
establishing a vicious circle. With ascites pres- 
ent, direct aggravation of the cardiac failure 
may take place simply through the mechani- 
cal effects of restricted diaphragm motion. 
This reduces the patient’s vital capacity and 
ability to ventilate properly, resulting in fur- 
ther anoxia. Ascites in addition may lead to 
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CONGESTIVE HEART-FAILURE 


ADH 
FAULTY HORMONE DEACTIVATION —| 
ANOREXIA CIRRHOSIS 


INCREASED 


CAPILLARY PERMEABILITY 


SODIUM RETENTION —————— HYPERVOLEMIA 


HY POPROTEINEMIA EDEMA 


INCREASED RENAL VEIN 
PRESSURE 


AGGRAVATION OF 
CONGESTIVE HEART-FAILURE 


A 


FIGURE 1. Conditions associated with congestive heart-failure. 


an increased pressure on the inferior vena 
cava and, by mechanically interfering with 
venous return, may increase the edema of the 
lower extremities. Pressure from the ascites 
within the peritoneal cavity may also mechani- 
cally increase the pressure on the renal veins. 
This compromises kidney function with fur- 
ther sodium retention, hypervolemia and ag- 
gravation of the existing heart-failure. Re- 
moval of ascites may produce difficulties 
through several mechanisms. If the fluid is re- 
moved rapidly, splanchnic resistance is low- 
ered and peripheral vascular collapse may oc- 
cur. If this collapse is severe, an immediate 
aggravation of myocardial function develops 
through reduced coronary flow and acute pul- 
monary edema. Sudden death may occur. As- 
citic fluid is best removed slowly and in small 
amounts, in order that there will not be large 
and sudden reduction in intraperitoneal pres- 
sure. When ascites is removed, the protein loss 
already great in these patients is aggravated 
because of the protein, water and salt of the 
ascitic fluid, which re-forms rapidly. With the 
resulting dehydration and oliguria, there is 
further lowering of blood protein, sodium re- 
tention, and an increased secretion of such 
hormones as aldosterone and the antidiuretic 
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factor of the posterior pituitary. These are 
compensating mechanisms to restore osmolar 
equilibrium between vascular spaces and the 
peritoneal cavity. 

How much a role aldosterone and antidiu- 
retic hormone play in congestive heart-failure 
without complicating liver disease is difficult 
to assess. Aldosterone, particularly, may be- 
come very active when hepatic insufficiency 
occurs. The liver, which normally deactivates 
the adrenal hormones, cannot function proper- 
ly in this respect. The resulting accumulation 
of adrenal hormones leads to further sodium 
retention and hypervolemia, with aggravation 
of the congestive heart-failure. Antidiuretic 
hormone also may be metabolized abnormally, 
although some investigators doubt that the 
liver is unable to inactivate this hormone, 
even in patients with an advanced stage of cir- 
rhosis. For the same reason, estrogen excess 
is frequently observed in patients who have 
advanced congestive heart-failure and hepatic 
insufficiency. 

In summary, while the liver does not con- 
spicuously interfere with therapy in early con- 
gestive failure, it becomes increasingly im- 
portant in the stage of intractability when 
hepatic insufficiency is reached. 
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Diet, Hypoproteinemia and Salt 


Dr. Drake, I have just pointed out some of 
the serious problems associated with diets, fail- 
ure to eat, and hypoproteinemia. Some pa- 
tients are unable to eat because of digitalis- 
induced anorexia. Some are vomiting, and 
their blood proteins may be low. Yet we must 
maintain salt restriction and protein replace- 
ment. How are we going to do it? 

DR. DRAKE: One of the things we have found 
helpful in this problem is an adequate tube- 
feeding system. We use a small-bore poly- 
ethylene tube that can be either placed in the 
stemach or passed into the small bowel. The 
key to the whole system is a good pump, and 
the particular model we use was designed by 
one of our staff members, Dr. Barron. It is in- 
expensive, practically indestructible, easily 
cleaned and foolproof. The food is homogen- 
ized into a fine mixture, using a colloid mill. 
This is the type of mill used commercially in 
the preparation of cold creams. Our patients 
at home use regular mixers, or even hand 
beaters on some occasions, providing they 
strain the material. The hospital diet used for 
the tube feeding has 1000 calories, 50 to 60 
gm. of protein, and 2 gm. of salt per liter. The 
salt content can be lowered by using LONALAC® 
instead of milk, and the calories can be raised 
without changing the volume by using LIPo- 
MUL®-Oral or by adding extra sugar. Twenty- 
five cubic centimeters of this mixture per day 
will provide 150 gm. of protein. 

DR. KEYES: Is this something to be done 
only in the hospital? 

DR. DRAKE: No, this whole unit is relatively 
inexpensive, and many patients use it at home. 
As I have indicated, they prepare their own 
food mixture with either a regular Waring 
blender or a hand beater, provided they strain 
the food through a fine sieve before it is passed 
through the tube. 

DR. KEYES: Does this type of feeding pose 
any problems with intestinal function? 

DR. DRAKE: Yes, occasionally there is some 
diarrhea, but the conventional methods of 
treatment usually are effective. 

DR. KEYES: Is the hypoproteinemic state re- 
versed if such feeding efforts are kept up long 
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enough, providing of course that the liver 
function is adequate? 

DR. DRAKE: We have all seen cases in which 
this procedure has helped. In other cases it 
has failed, but we must give the patient a 
chance. 

DR. KEYES: The control of salt intake for 
patients with congestive failure is adequate 
in the hospital, but when the patient leaves, 
control may falter for various reasons. For 
instance, the patient follows his diet well and 
yet he still does not improve. We suspect, per- 
haps, that he is getting additional salt. From 
what source does it come? 

DR. DRAKE: There are several loopholes for 
which experience has taught us to look. In 
this geographical area, we are fortunate that 
city water supply is relatively low in sodium. 
about 0.3 mg. per 100 cc. However, many of 
our patients live in the suburbs. They drink 
water from their own wells, and some of this 
water is very high in sodium content. We 
have analyzed the water from many wells and 
have found it to be a real source of difficul- 
ty in certain cases. Also, many patients have 
water softeners; we recommend that they do 
not use the device for cooking and drinking 
water. Another source of sodium, I suppose, 
is the medication prescribed. 


I'3! Therapy 


DR. KEYES: Sometimes, conditions of hyper- 
metabolism may produce intractability of con- 
gestive heart-failure. However, can we reduce 
the metabolic rate of a euthyroid patient in 
order to help the refractoriness? Does TAPa- 
ZOLE® or other chemical inhibitors work? 
What do you think about the use of I'*’ in 
such instances? 

DR. DRAKE: I'*' therapy for the cardiac 
patient has gone through a cycle of popularity, 
and I believe it now has a proper place in the 
treatment of both congestive failure and an- 
gina pectoris. It is indicated for certain pa- 
tients in whom the disorder is not progressive. 
particularly for those cardiac patients whom 
we consider to have high output failure and 
for those with auricular fibrillation. 

DR. KEYES: Do you believe that there must 
be a careful selection of cases? 
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DR. DRAKE: I very definitely do. The disease 
must be relatively stable; the patient must be 
relatively sound emotionally and without in- 
termittent claudication or bronchiectasis. An 


I'*' uptake is performed initially to demon- 


strate a euthyroid state. Usually an_ initial 
dose of 10 to 15 me is given, depending of 
course on the initial uptake and the size of the 
thyroid gland. This is followed in 10 to 14 
days with a slightly larger dose. After another 
similar interval in some instances a third dose 
is given. In two or three months the attempts 
to induce hypometabolism are assessed; if 
they are found inadequate another course of 
is recommended. 

Tapazole and other thyroid inhibitors have 
no place in this problem. It is doubtful that 
these drugs can make a euthyroid patient 
hypometabolic, and if the drugs are adminis- 
tered for long periods the risk of bone marrow 
depression must be considered. In this type of 
treatment, I'*’ is the method of choice. 

DR. ALVAREZ: How often would you repeat 
the therapy? 

DR. DRAKE: The dosage schedule varies from 
clinic to clinic, but in general the dose neces- 
sary for a normal-sized thyroid gland in a 
euthyroid patient with a 30 per cent uptake 
will be around 30 me. If this is given at one 
time there is the danger of induced thyroidi- 
tis with aggravation of cardiac symptoms. If 
this dose is divided into portions of 10 and 15 
me, the degree of thyroiditis is reduced. An 
example of a different type of treatment pro- 
gram is one used on the West coast in which 
5 to 6 mc is given weekly for six weeks, and 
the results are satisfactory. 

DR. KEYES: Are there any hazards? We have 
seen some patients in whom we have ques- 
tioned the use of I'*' therapy. 

DR. DRAKE: There are a number of notice- 
able side effects which are manifestations of 
hypothyroidism and myxedema. Certainly the 
patient and family should be told about them 
beforehand. These symptoms can be reversed 
with thyroid, but in doing so one may undo 
some of the gains as far as congestive failure 
is concerned. Inducing hypothyroidism is a 
treatment to be undertaken only after more 
conservative measures have failed. 
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DR. BRENEMAN: Do you consider this treat- 
ment purely palliative? 

DR. DRAKE: It is purely palliative. There is 
no increase in the life span. 

DR. KEYES: Could it precipitate some diff- 
culty? Suppose an acute thyroiditis resulted? 

DR. DRAKE: Certainly it could precipitate 
this difficulty and aggravate both failure aid 
angina, if the latter is present. 

DR. KEYES: If it occurs, how long does the 
complication last? 

DR. DRAKE: For the period of thyroiditis, 
i.e., the first week or 10 days. 


Anticoagulant Therapy 


DR. KEYES: To turn to another aspect. per- 
haps the panel would like to discuss anti- 
coagulants, particularly in relation to conges- 
tive failure, pulmonary emboli and thrombotic 
disease. What is your opinion in this regard, 
Dr. Breneman? 

DR. BRENEMAN: | think there is a very defi- 
nite place for anticoagulant therapy, particu- 
larly in patients who may have recurrent pul- 
monary emboli or systemic emboli. Possibly 
one might consider it routinely in patients 
with auricular fibrillation or other arrhythmias 
in which embolic phenomena may occur. 

DR. KEYES: Dr. Alvarez, how frequently are 
you using anticoagulant therapy in congestive 
failure? 

DR. ALVAREZ: I must have 25 or 30 patients 
with long-standing congestive failure who are 
receiving anticoagulants. One patient has been 
taking anticoagulants for seven years. He is 
edematous and is having difficulty, but he has 
not had any thrombo-embolic phenomena. 

DR. DRAKE: This is one of the most neg- 
lected of the promising treatments for conges- 
tive failure. After all, at autopsy, we have 
shown that 30 to 35 per cent of patients who 
have died from congestive failure have had 
thrombo-emboli. Many of these emboli are 
found to have been the actual cause of death. 
With the use of anticoagulants we can prevent 
many thrombo-emboli and, at the same time, 
probably reduce blood viscosity. 

DR. KEYES: Pulmonary emboli are recog- 
nized widely as one of the chief causes of in- 
tractable failure. 
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pk. DRAKE: Yet very little has been said 
abo.:t this in current literature. 


Fiuid Retention 


pi. KEYES: Fluid accumulations are of prime 
importance in the management of intractable 
failure. One may encounter generalized ana- 
sarc. and often it is rather difficult to remove 
some of these accumulations. Dr. Drake, will 
you comment on this aspect? 

DR. DRAKE: Hydrothorax complicating con- 
gestive failure is better removed if it is of any 
volume. This would apply in almost every 
case. You have already brought up the prob- 
lem of ascites in the discussion on the role of 
the liver. | would like to ask whether or not 
you would remove ascites. 

DR. KEYES: Yes, | believe it should be re- 
moved. The comfort of the patient often de- 
mands it, and the responsiveness to diuretics 
may be restored. One should be careful in 
performing a paracentesis. 

DR. DRAKE: In coping with refractory edema 
of the lower extremities, one occasionally must 
resort to mechanical means. In the past few 
years, we have inserted small polyethylene 
tubes through 18 gauge thin-wall needles di- 
rectly into the edematous tissues. The tubes 
are kept under the skin for from 24 to 48 
hours, and in extreme cases one can eliminate 
considerable edema fluid. This is a modifica- 
tion of the old Southey procedure. 

DR. KEYES: How would you restore respon- 
siveness to mercury in patients with refrac- 
tory failure? 

DR. DRAKE: | can tell you of some things we 
have tried, but I do not guarantee that they 
will work. In a case of hypochloremic alka- 
losis, both pDIAMOXx® and ammonium chloride 
loading prior to mercury administration are 
often successful. Diamox is given for three to 
four days before ammonium chloride is added 
simultaneously for the next two or three days. 
Diamox is discontinued and the patient is ob- 
served for 24 hours while ammonium chloride 
and mercury are given. If the patient is re- 
ceiving a moderate sodium intake daily of 
about 4 or 5 gm. with 3 or 4 gm. of added 
potassium, the so-called massive dose therapy 
with mercurials may be tried. Up to 3 mg. of 
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mercury per kilogram of body weight is given 
in a single dose (between 150 and 200 mg. 
for an average patient). It is diluted in 5 per 
cent glucose and administered over 60 to 90 
minutes at a rate of about 8 cc. per minute. 
While these massive doses, almost without 
exception, have given rise to a good diuresis, 
they are not too widely used. 

Another approach which is being used more 
frequently for refractory edema is the priming 
of the patient with gluco-corticoids. At first, 
most clinicians were inclined to look askance 
at this, because the adrenal steroids were held 
to retain salt. This is true, but adrenal steroids 
also have an effect on water excretion. For ex- 
ample, we know that the patient with adrenal 
insufficiency has a limited capacity to elimi- 
nate water as a result of reduced glomerular 
filtration. The patient with chronic cardiac 
disease also tends to retain water, and the ad- 
ministration of certain steroids may prove 
very helpful in selected patients. Prednisone 
and prednisolone are probably the best agents, 
since the ratios of their gluco-corticoid to min- 
eralo-corticoid actions are highest. From 10 
to 20 mg. daily in divided doses may prove 
adequate. The diuresis may occur in one of 
three ways. It may occur while the patient is 
receiving the steroid or after the treatment has 
been discontinued. It may be observed after 
the steroid has been stopped and mercury has 
been given to a patient previously unrespon- 
sive to mercury. General experience with this 
form of therapy is still quite limited. 

DR. KEYES: One word of caution, however, 
about the use of ammonium chloride and Dia- 
mox: If one is treating a patient with liver 
disease, these measures can be dangerous. 

DR. DRAKE: All agents have inherent dan- 
gers. For instance. the necrosis of the thyroid 
that is precipitated by I'*' may be hemor- 
rhagic and can possibly be aggravated by the 
simultaneous use of anticoagulants. There are 
circumstances, however, in which one must 
consider taking some risk. 

DR. KEYES: Anticoagulant therapy for the 
patient with refractory heart-failure and liver 
disease is apt to be difficult to control. The 
dose that is required for maintenance may be 
very small. 
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Induced Cardiac Arrest 


in Intracardiac Operations 


CONRAD R. LAM, THOMAS GEOGHEGAN. 
CHARLES SERGEANT AND EDWARD GREEN 


Henry Ford Hospital, Detroit 


Adapted from an exhibit shown at the 1957 annual meeting of the American Medical Association. 


Exhibit designed and executed by Elton E. Hoff with the assistance of Joe 
Heigel and Marcella Churchill. 
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| Introduction 


INDICATIONS FOR INDUCED CARDIAC ARREST 
(CARDIOPLEGIA) 


@ The availability of a mechanical pump 
oxygenator has made possible compli- 
cated intracardiac operations under di- 
rect vision. 


( Lillehei, DeWall and associates ) 


® Such operations are easier if the heart 
is quiet and free of coronary sinus blood 
and the danger of air embolism reduced. 


Induced cardiac arrest has been used to advantage in operations for the repair of: 
Interventricular septal defect Complicated interatrial defect 
Congenital aortic stenosis Anomalous pulmonary venous drainage 
Other congenital and acquired lesions 


HISTORICAL DATA: 


APRIL Experiments with potassium chloride reported a Lam, Geoghegan and Lepore 
1955 (J. Thoracic Surg. 30:620, 1955) 

JULY Melrose (London) reported experiments with potassium citrate (Lancet. July 2, 
1955 1955) 


OCTOBER ___ Potassium chloride used clinically (transposition of great vessels ) 
1955 

NOVEMBER Acetylcholine used experimentally (Lam, Sergeant and Geoghegan ) 
1955 

FEBRUARY Acetylcholine used clinically (transposition of great vessels ) 
1956 

FEBRUARY _ Potassium citrate used clinically by Effler and associates 
1956 
APRIL Acetylcholine used in interventricular septal defect 
1956 
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CLOSURE OF 
INTERVENTRICULAR 


INDUCED CARDIAC 
ARREST 


Cannulations for pump and injection of 
acetylcholine (10 mg. per kilogram) into 
aorta proximal to clamp. 


Incision in right ventricle and exposure of defect. Sutures placed through margin of defect and tied over 
Heart is dry and quiet. Ivalon sponge. Aortic clamp now removed. 


Ventricular incision sutured as heart 
beat resumes, following removal of 
aortic clamp; all cannulas removed. 


SEPTAL DEFECT UNDER 
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Closure of interventricular 
septal defect with the car- 
diac activity indicated by 
electrocardiograms. 
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Results 
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TOTAL NUMBER OF INDUCED ARRESTS: 78 


Incidence of irreversible arrest... 0 
Incidence of ventricular fibrillation 4 
Irreversible ventricular fibrillation 0 


Electrocardiograms of arrest 
and recovery. 


Operations 
Allcases . 53 
Under one year 13 
Over one year 40 
Over two years 4 | 
Over three years 19 


(Pumped 50 cc. per minute ) 


Results of Repair of Interventricular Septal Defects 


Deaths Mortality Rate 
17 32% 
7 54% 
10 25% 
5 18% 
1 5% 


SUCCESSFUL OPERATIONS: 


Congenital aortic stenosis 

Interatrial septal defect 
Atrioventricularis communis 
Anomalous pulmonary venous drainage 


UNSUCCESSFUL OPERATIONS: 


Mitral insufficiency 

Tricuspid insufficiency 

Isolated pulmonary atresia 

Pulmonary atresia with interventricular 
septal defect 

Transposition of great vessels 

Aortic regurgitation 
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Preoperative. 


Preoperative. 


Postoperative, four months. 


Postoperative, seven months. 


Typical Radiographic Changes Following Repair of 


Interventricular Septal Defects 
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EARLY DETECTION OF 
CERVICAL CANCER 


Dr. Maurice Fremont-Smith' has reported 
the results of cytologic examination by vagi- 
nal smear of 1400 women. For 16 years he 
has taken smears from the cervices of all wom- 
en patients seen in his office and, in recent 
years, periodic smears from all who returned 
for an annual checkup. In 1400 women, 10 
cancers in situ and two early invasive cancers 
have been found. In the report’ of studies 
made in Shelby County, Tennessee, involving 
the screening of 108,000 women, cancer in 
situ was found in 3.6 of every 1000 women; 
in a second screening 2.2 cancers in situ were 
found in every 1000 women. The evidence 
indicates that cancers in situ are found with 
some frequency in women who do not have 
and who have not had smears. From this, Dr. 
Fremont-Smith concludes that the internist 
and, particularly, the general practitioner 
should be encouraged to take routine smears 
from the cervices of all women patients more 
than 20 years of age. He suggests that good 
diagnostic laboratories must be gradually es- 
tablished over the country and early diag- 
noses made through the cooperation of the 
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cytologist, the pathologist and the surgeon. 
When detection is made sufficiently early be- 
fore widespread invasion has occurred, cure 
is reasonably possible. Sixty per cent of stage 
1 cancers achieve apparent five year curability. 

The practice of preventive medicine by 
mass technics is still in an exceedingly early 
stage. Resistance comes not only from some 
members of the medical profession but often 
even from public health authorities. At least 
a decade ago the American Cancer Society 
suggested that cytologic centers for routine 
examinations be established in order to detect 
cancer in its early stages. As yet this project 
has not been undertaken, except at random. In 
a few cities, clinics are available for the ad- 
ministration of sulfonamides and antibiotics 
to control streptococcic invasions and recur- 
rences in relationship to rheumatic fever, yet 
great areas exist in which such prevention is 
not easily available. 

Among the pioneers in the early diagnosis 
of cancer by cytologic study is Dr. J. Ernest 
Ayre, who has established a center in Miami, 
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Flor da. Extensive studies are being made 
ther on improvement of methods and a con- 
side ible number of students are accepted 
for astruction in cytology not only of the 
cervi\ but also of cells derived from the lar- 
ynx. the stomach, the colon, and the endo- 
metrium of the uterus. A report® from this 
institute for 1953 indicated that 10,556 cervi- 
cal smears had been taken from 5,278 patients 
and that 89 definitely confirmed cancers and 
an additional six cases which showed equivo- 
cal biopsy results were found. Since many of 
the specimens had been received by mail, sent 
by 280 private physicians, Dr. Ayre concludes 
that the mail-order system of cancer diagnosis 
utilizing cytology is both highly accurate and 
effective even in the most remote country doc- 
tor’s office. The demonstration has shown that 
a regional cytology center manned by two 
specialists and six highly experienced cyto- 
technicians with adequate technical and cleri- 
cal help can screen between 4000 and 4500 
tests per month. 

In his latest report, Dr. Fremont-Smith in- 
dicates that a group at the Vincent Memorial 
Laboratory in Boston was the first to confirm 
Papanicolaou’s original work on the diagnosis 
of uterine cancer by smear. Their report’ was 
published in 1943. Apparently, Dr. Papanico- 
laou’s contribution’ began as far back as 1917 
when with the late Professor Charles B. Stock- 
ard he discovered the value of the vaginal 
smear as a method of determining the se- 
quence of certain changes in the reproductive 
organs of the female guinea pig. However, it 
was not until 1923 that use was made of this 
vaginal smear in diagnosis of cancer of the 
uterus in women. Dr. Papanicolaou reported 
these early studies in a brief preliminary 
paper in 1928. 

Medicine proceeds slowly in adapting tech- 
nics that are new. Many years elapsed between 
the first announcement by Edward Jenner of 
the discovery of vaccination and the time 
when its worth was so well established as to 
become a matter of legislation in various na- 
tions. Similarly, the use of ether for anesthe- 
sia announced in 1847 did not become wide- 
spread for a good many years thereafter. Even 
today, great resistance, as has been mentioned, 
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has developed against routine inoculation for 
the prevention of poliomyelitis. Apparently 
enough has been published to indicate the 
lifesaving merit of routine cytologic study of 
vaginal smears to cause more agencies than 
are now involved to undertake campaigns for 
the establishment of adequate centers for the 


performing of this fundamental technic. 
MORRIS FISHBEIN 
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SOCIAL MEDICINE 


Wnereas many foreign medical schools 
have departments of social medicine, the sub- 
ject is still rarely seen in the curriculums of 
American medical schools. Dr. Alice Stewart, 
a reader in social medicine at the Oxford Uni- 
versity, characterizes the subject as the third 
medical discipline. 

Social medicine is concerned with people 
as groups and not as individuals. In its re- 
search it investigates the influence of social, 
economic and genetic factors on the inci- 
dence of human disease. The pattern of dis- 
ease demands knowledge not only of the events 
leading to an illness, which can be discovered 
at the bedside or in the laboratory, but also 
knowledge of how these same events affect 
people who are exposed to them, but who do 
not become ill. The systematic collection of 
data not only from patients but also from 
other persons in their environment yields 
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much valuable information. Obviously the se- 
lection and statistical study of these data are 
limited by the rules governing statistical anal- 
ysis, involving such statistical terms as means, 
ranges, standard deviations and margins of 
error. For many years anthropologists have 
collected statistics of body conformation and 
growth. Many of the older standards regard- 
ing height, weight and size of the skull were 
based on measurements of selected groups of 
persons, which yielded biased samples. 

The rise of social medicine has been accom- 
panied by a renewed interest in genetics in 
relation to medicine. Many American research 
institutions and many medical colleges are now 
installing departments of genetics. Scientists 
have learned that genetics is not wholly con- 
cerned with the determination of malforma- 
tions or strange blood diseases and their in- 
heritance. From genetics, the etiology of many 
diseases which was formerly considered un- 
known has been determined. Hereditary com- 
ponents have been found in many conditions 
in which previous studies indicated no rela- 
tionships. Actually, properly controlled thera- 
peutic trials are in the area of social medicine. 


MORRIS FISHBEIN 


“ACTA CYTOLOGICA” 


A xew publication, of which volume 1, num- 
ber 1, has just appeared, is Acta Cytologica 
which is to be published triannually under the 
auspices of the International Academy of 
Gynecological Cytology in cooperation with 
the University of Chicago and the Cancer Re- 
search Foundation, Inc. The honorary presi- 
dent of the International Academy of Gyne- 
cological Cytology is the famous Dr. George 
N. Papanicolaou, who designed the technic of 
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cytologic study for the presence of cancer. The 
president of the executive council is Dr. Hans 
Klaus Zinser of Cologne, West Germany, and 
the editor of the new publication is Dr. George 
L. Wied of Chicago. 

All scientific articles to be published in the 
Acta Cytologica are submitted by invitation 
only. The issue begins with a record of the 
achievements of Dr. Papanicolaou and the ree- 
ognition that has come to him throughout the 
world. A bibliography of his contributions 
which follows includes 135 references. The 
contents of the present issue include also the 
first of a series of symposia of the Academy 
which are devoted largely to cancer cytology, 
cytologic technics and hormonal cytology. 
Much of the first symposium is concerned 
with dyskaryotic cells, which are squamous 
cells containing a typical malignant nucleus. 
A dyskaryotic cell differs from a true cancer 
cell in having adequate cytoplasm and a cyto- 
plasm nuclear ratio within normal limits. II- 
lustrations indicate the nature of such cells. 
In the symposium contributions appear from 
various areas in the world where such studies 
are being carried on under proper auspices. 

The next symposium, to be published in 
volume 2, number 1, will be on cytologic ter- 
minology and on forms for clinical informa- 
tion and laboratory reports. Future symposia 
will discuss more technical aspects of the Papa- 
nicolaou technic. The plans are definitely an- 
nounced for the contents of the numbers to be 
published through 1958 and 1959 and through 
volume 4, number 1, which is to appear in 
1960. Five pages in the current issue are de- 
voted to abstracts and several pages to news. 

The editing is excellent and aside from oc- 
casional typographic errors the publication is 
a model of its kind. 
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Whenever motion pictures 
are indicated e e e Surgery is history, day-after-day history ! Much of it history 


that should be recorded on film. True with unusual cases! True with usual cases 
involving unusual technics! True wherever there’s opportunity for group discussion ! 


Surgery: Transection of right upper lobe bronchus. 


... the Cine-Kodak Special II Camera is recommended 


If the case is worth filming, it’s worth filming with 
a Cine-Kodak Special II Camera. First, because 

as a basic 16mm camera it accepts a full range of 
superb Kodak Cine Ektar Lenses, and its 
two-lens turret accepts any combination of these 
lenses. Second, its reflex finder shows the exact field 
covered at all distances, establishes sharpness of 
focus, eliminates parallax problem. Third, long- 
running spring motor and quick interchangeability 
of 100- or 200-foot film chambers permits getting 
all of the action. The “Special II” is a camera of 
great versatility —hazled everywhere for the perfection 
of its work. List, from $1,365. 


Atle For further details see your 
Price includes 
Tax Kodak photographic dealer or 
subject to change without notice. write: p 


EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N. Y. 
Serving medical progress through Photography and Radiography 
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© BECKMAN LIQUID SAMPLER 


DESCRIPTION: Designed for introducing small 
samples into the inlet systems.of gas chromato- 
graphs and suitable for use wherever microsam- 
pling is done, this syringe-type microchemical 
tool can handle liquid volumes in quantities as 
small as 0.005 to 0.05 cc. with reproducibility 
of plus or minus 0.5 to 0.1 per cent. The unit’s 
design insures dispensing of reproducible vol- 
umes even against external pressures, and uni- 
form results can be obtained over wide viscosity 
ranges with many types of materials. Construct- 
ed of stainless steel, the instrument has a preci- 
sion-ground glass barrel and a teflon-tipped plun- 
ger which can be set by spacers to regulate the 
volume of sample dispensed. The plunger’s tip 
fits firmly against the inside of the glass tube 
giving positive displacement. The unit is supplied 
with a case. 

PRODUCER: Scientific Instruments Division, Beck- 
man Instruments, Inc., Fullerton, Calif. 
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Jor your 
armamentarium 


Information published in this department 
is supplied by the manufacturers of the 
products described. 


© MIGRAL® 


PURPOSE: To treat migraine and other vascular 
headaches. 

coMPosiTION: Each tablet contains 1 mg. ergota- 
mine tartrate, 25 mg. MAREZINE® (cyclizine hy- 
drochloride) and 50 mg. caffeine. 

DOSAGE AND ADMINISTRATION: 2 to 3 tablets at 
first warning of an attack, then 1 or 2 tablets 
every half hour, as required: not more than 6 
tablets should be taken for any single attack. 
HOW SUPPLIED: Bottles of 20 and 100. 
PRODUCER: Burroughs Wellcome & Co. (U.S.A.) 
Inc., Tuckahoe, N.Y. 


© INTRACAINE 


PURPOSE: To produce local and topical infiltra- 
tion anesthesia. 

COMPOSITION: B-diethylamino ethyl p-ethoxy 
benzoate, 50 mg. per gram, in plastibase. 
DESCRIPTION: Extremely potent, this compound 
has a low toxicity, diffuses readily and acts uni- 
formly over a long period without vasoconstric- 
tion. Unfavorable reactions and tissue irritation 
seldom occur. 

HOW SUPPLIED: As a sterile injection in oil and 
as an ointment in 1 oz. collapsible tubes. Both 
forms are supplied in 2 and 5 per cent strengths. 
PRODUCER: Philadelphia Ampoule Laboratories, 
Philadelphia. 


(Continued on page A-100) 
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Greater comfort 
for postoperative 


and postpartum patients 


abdominal distention and urinary retention 


can often be prevented or promptly relieved 


— with less need for uncomfortable enemas and catheters 


Urecholine 


Chloride 
(Bethanechol Chloride) 
‘Urecholine’ helps restore normal function after surgery and childbirth 
by increasing the muscular tone of the gastrointestinal and urinary 
tracts. Postoperative “gas” pains can frequently be prevented or 
promptly relieved—with less need for uncomfortable enemas, intuba- 
tion, and suction apparatus. Micturition is facilitated—without the 
discomfort and risk of infection inherent in catheterization. 
Administration and dosage: may be given prophylactically or 
therapeutically after surgery or childbirth. Usual oral dosage: 


10 to 30 mg. three or four times daily. Usual subcutaneous 
dosage: 5 mg. three er four times daily. 


Other indications: gastric atony and retention following vagotomy 
and other surgical procedures; chronic functional urinary 
retention due to atony without obstruction; megacolon, including 
congenital megacolon (Hirschsprung’s disease); certain cases of 
paralytic ileus; to counteract side effects of antihypertensive 
ganglionic blocking drugs. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100; 
l-cc. ampuls containing 5 mg. 
Urecholine is a trade-mark of MERCK & CO., Inc. 


MERCK SHARP & DOHME, pivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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the skin and helps 
remove blackheads 


Fostex contains a 
combination of sur- 
face active agents 
(Sebulytic*) which: 
Completely emulsify ex- 
cess oil so that it is 
quickly washed off the 
skin. 


Penetrate and soften 
comedones, unblocking 
the pores and facilitat- 
ing removal of sebum 
plugs. 


Fostex dries and 


peels the skin 
The Sebulytic base of 
Fostex dries and pro- 
motes peeling of the 
skin...actions enhanced 
by the keratolytic ef- 
fects of micropulver- 
ized sulfur and salicylic 
acid. 


*(Sodium lauryl sulfoacetate, sodium alkyl aryl polyether sul- 
fonate, sodium diocty! sulfosuccinate. ) 


FOSTEX CREAM for 
therapeutic washing of 
skin in the initial phase 
of acne treatment, when 
maximum degreasing 
and peeling are de- 
sired. 


FOSTEX CAKE for 
maintenance therapy to 
keep skin dry and sub- 
stantially free of come- 
dones. 


Fostex is easy for your 
patients to use 

Patients stop using soap on 
affected skin areas. Instead 
they use Fostex for thera- 
peutic washing of the skin. 
The Fostex lather is mas- 
saged into the skin for 5 
minutes—then rinse and dry. 
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Write for Samples 


WESTWOOD Pharmaceuticals 
Division of Foster-Milburn Co. Buffalo 13, New York 
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FLEET ENEMA 
Pediatric Size 


DESCRIPTION: Each 100 ec. of the enema contains 
16 gm. sodium biphosphate and 6 gm. sodium 
phosphate. One-half the adult size. the disposa- 
ble unit includes a prelubricated rectal tube at- 
tached to the polyethylene bottle. A diaphragm 
prevents leakage and controls the flow: the ana- 
tomically correct tube minimizes injury hazard, 
DOSAGE AND ADMINISTRATION: Contents (214 02.) 
of unit, or as directed by physician. 

HOW SUPPLIED: In single units. 

PRODUCER: C, B. Fleet Co.. Inc.. Lynchburg. Va. 


© NEOHYDRIN® WITH VITAMINS 
PURPOSE: To manage edema and safeguard 


against nutritional depletion. 
COMPOSITION: Each tablet contains: 


Chlormerodrin ( Neohydrin ) 18.3 mg. 

Thiamine hydrochloride 0.667 mg. 
Riboflavin 0.667 mg. 
Nicotinamide 6.667 mg. 
Pyridoxine hydrochloride 0.667 mg. 
Calcium pantothenate 1.667 mg. 
Ascorbic acid 25.0 mg. 


INDICATIONS FOR USE: Edema associated with con- 
gestive heart-failure. migraine. premenstrual ten- 
sion and pregnancy. 

DOSAGE AND ADMINISTRATION: | or 2. tablets 
daily: for more intensive therapy. up to 8 tab- 
lets may be used as determined by the physi- 
cian. Gradual attainment of intensive therapy is 
recommended to preclude possible gastrointesti- 
nal upset. 

HOW SUPPLIED: Bottles of 50. 

PRODUCER: Lakeside Laboratories. Milwaukee. 


@ TETREX WITH TRIPLE SULFONAMIDES 


PURPOSE: Wide-range antibiotic therapy. 
COMPOSITION: Each teaspoonful (5 cc.) contains 
125 mg. of Tetrex and 167 mg. each of sulfa- 
diazine. sulfamerazine and sulfamezathine. 
INDICATIONS FOR USE: Bacterial infections of the 
gastrointestinal and urinary tracts. and meninge- 
al complications following respiratory infections 
in children. 
HOW SUPPLIED: 2 oz. bottles. 
PRODUCER: Bristol Laboratories Ine.. Syracuse. 
(Continued on page A-102) 
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FUROXONE LIQUID 


A finely divided suspension containing Furoxone, 50 mg. per 15 cc., with 
kaolin and pectin for added demuicent and adsorptive effect = Pleasant 
orange-mint flavor « For patients of all ages (may be mixed with infant 
formulas; passes through a standard nursing nipple) 

= Supplied in botties of 240 cc. 


FUROXONE TABLETS 


Scored brown tablets containing Furoxone, 100 mg. 
« Supplied in bottles of 20 and 100 tabiets. 

Peroraily effective against a wide range of enteric bacteria'.*—includ- 
ing common pathogenic species and strains of Escherichia, Salmonella 
and Staphylococcus not adequately controlled by antibiotics and sulfona- 
mides. Bactericidal rather than bacteriostatic. 


Does not induce development of significant bacterial resistance, nor 
predispose to monilial or staphylococcal overgrowth. 

No toxicity reported.' 

Side effects infrequent. Mild sensitization (rash), nausea or emesis may 
occur occasionally. 


1, Ponce de Leon, E.: Antibiotic Med. & Clin. Therapy 4:616, 1957. 

2. McFadden, H. W. and Musselman, M. M.: Personal communication to Eaton Laboratories. 
AY NITROFURANS — A unique class of antimicrobials Products of Eaton Research 

Eaton Laboratories, Norwich, New York 
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New for Your Armamentarium 


DESCRIPTION: This mobile diaphragm-type com- 
pressor-aspirator provides either regulated suc- 
tion up to 22 in. of mercury or filtered, oil-free 
compressed air up to 30 lb. per square inch. The 
unit features easy-to-read gauges, needle valve 
controls, 1000 cc. suction bottle with machined- 
metal dip-tube assembly, clear plastic connecting 
tube and a glass-topped utility jar. The metal 
post is mounted on a metal-trimmed, laminated 
MASONITE® and plywood base with four silent, 
heavy-duty casters. The machine has a 14; H.P. 
electric motor. 

PRODUCER: Air-Shields, Inc., Hatboro, Pa. 


© ACE ADHERENT (AEROSOL) 


DESCRIPTION: Available in a self-spraying aerosol 
package, this nonirritating bonding agent dries 
in three or four minutes, does not seal skin pores, 
and provides a bond strong enough to fasten 
flannel strips to the body for use in skin traction. 
It can be used as a binder under adhesive band- 
ages and to secure elastic or gauze bandages, 
postoperative dressings, stockinet material or felt 
pads to skin surfaces without macerating tissue; 
it allows bandages to be removed easily with a 
minimum of discomfort; and, by spraying the 
skin area to be covered by tape, it helps reduce 
the discomfort or danger of tape slippage, irrita- 
tion or poisoning in treating athletic injuries. 
Dispensing pressure for the spray is provided by 
FREON® propellent, manufactured by the Du 
Pont Company. 

PRODUCER: Becton, Dickinson and Company, 
Rutherford, N. J. 


MEDACHE 


PURPOSE: To control pain and anxiety caused by 
tension and other nonvascular headaches. 
COMPOSITION: Each tablet contains: 
Phenyltoloxamine dihydrogen citrate 
(equivalent to 25 mg. phenyl- 


toloxamine) ................... 44 mg. 
150 mg. 


INDICATIONS FOR USE: Colds and upper respira- 
tory infections, neuralgia, dysmenorrhea, sinusi- 
tis and hay fever and other allergic reactions. 
DOSAGE AND ADMINISTRATION: For immediate re- 
lief of headache, 2 tablets initially and 2 tablets 
an hour later; for relief of upper respiratory dis- 
tress, 2 tablets three times daily. 

HOW SUPPLIED: Bottles of 100. 

PRODUCER: Organon Inc., Orange, N. J. 


© TEDRAL® ANTI-H 


PURPOSE: To treat asthma complicated by hay 
fever. 
COMPOSITION: Each tablet contains: 


130 mg. 
Ephedrine hydrochloride ........... 25 mg. 
Chlorpheniramine maleate.......... 2 mg. 


CAUTION: This drug should be used with caution 
in the presence of cardiovascular disease, hyper- 
thyroidism and circulatory collapse. Patients 
should be warned not to drive or operate ma- 
chinery if drowsiness develops. 

DOSAGE AND ADMINISTRATION: | or 2 tablets every 
four hours. 

HOW SUPPLIED: Bottles of 50. 

PRODUCER: Warner-Chilcott Laboratories, Morris 
Plains, N. J. 


© STERIPAK® NONADHERING DRESSING 


DESCRIPTION: Devised for dressing small wounds. 
this 2 by 41% in. dressing is completely self-con- 
tained. A gauze pad is covered on the wound 
side with a nonadhering film that does not stick 
to the wound. It is backed with a vented plastic 
tape with Super-stick adhesive. The product is 
packed sterile in a self-dispensing box. 
PRODUCER: Johnson & Johnson, New Brunswick, 
N. J. 


(Continued on page A-104) 
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very 
all-glass barrel...the material proved safe 
— by time and use 
@ no solvent action...even after extensive, 
prolonged contact with parenteral fluid 
e sterile, pyrogen-free, nontoxic... 
nds, B-D Controlled from top to tip 
com @ new, sharper needle point for one-time 
>und use...greater patient comfort 
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RUTHERFORD, NEW JERSEY 


B-D, HYPAK, AND DISCARDIT ARE TRADEMARKS OF BECTON. DICKINSON AND COMPANY 
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© GANTRISIN® CREAM 


PURPOSE: To treat vaginal and cervical infections. 
COMPOSITION: 10 per cent Gantrisin (sulfisoxa- 
zole) in a vanishing cream base. 

CAUTION: Incidence of irritation is approximate- 
ly 1 per cent. 

DOSAGE AND ADMINISTRATION: One-half to one ap- 
plicatorful twice daily, morning and evening. 
HOW SUPPLIED: 3 oz. tube with 18 disposable 
applicators. 

PRODUCER: Roche Laboratories, Division of Hoff- 
mann-La Roche, Inc., Nutley, N. J. 


AZOTREX® SYRUP 


PURPOSE: To treat urinary tract infections. 
COMPOSITION: Each teaspoonful (5 cc.) contains 
125 mg. tetracycline phosphate complex and 250 
mg. sulfamethizole. 

HOW SUPPLIED: 4 oz. bottles. 

PRODUCER: Bristol Laboratories Inc., Syracuse. 


MAREZINE® PEDIATRIC SUPPOSITORIES 
(New Dosage Form) 


PURPOSE: To treat nausea and vomiting. 
COMPOSITION: Each suppository contains 50 mg. 
Marezine (cyclizine hydrochloride) in a cocoa 
butter base. 


DOSAGE AND ADMINISTRATION: Children 6 to 10 


years of age, 1 suppository every four to six 
hours; younger children, 14 suppository (25 
mg.) every four to six hours. 

HOW SUPPLIED: Boxes of 12. 

PRODUCER: Burroughs Wellcome & Co. (U.S.A.) 
Inc., Tuckahoe, N.Y. 


EMDEE MARGARINE 


PURPOSE: To control blood cholesterol! levels in 
atherosclerosis. 

DESCRIPTION: For use as a spread and cooking 
fat, this product has the palatability and texture 
comparable to butter and better margarines. It 
meets all identity standards of ordinary mar- 
garine, including fortification with vitamins A 
and D, and its caloric content is about 100 cal- 
ories per tablespoonful. Eighty per cent of the 
fat content comes from nonhydrogenated corn 
oil, which is high in linoleic acid. 

PRODUCER: Pitman-Moore Company, Indianapolis. 
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COORDINATE 
PLATE AND 
FILM 
COMPARATOR 


PURPOSE: To coordinate measurements on plates 
and films. 

DESCRIPTION: An adaption of the Gaertner Tool- 
makers’ Microscope, this new instrument is espe- 
cially useful for ultracentrifugal and electropho- 
retic plates and films. Instead of a conventional 
eyepiece, an erecting projection head displays 
the image on an 11 cm. projection screen. The 
comparator has full 50 mm. precision measuring 
screws and a stage rotation of + 5 degrees for 
plate alignment. Due to high-intensity substage 
illuminator, collimator, Fresnel lens and light 
shield, the image is unusually bright and can be 
viewed under ordinary room-lighting conditions. 
The instrument reads to 0.002 mm., has a stand- 
ard magnification of 15X and a measuring range 
of 50 by 100 mm. Magnification can be changed 
by the use of interchangeable objectives. The 
comparator is available with a square coordinate 
stage or with a round 360 degree rotary stage. 
The latter reads to one minute of arc and is valu- 
able where angles or polar coordinates must be 
measured. Both stages are offered calibrated in 
either the inch or metric system. Larger size 
plates or films can be accommodated by acces- 
sory plate holders. 

PRODUCER: Gaertner Scientific Corp., Chicago. 


BETADINE ANTISEPTIC 


PURPOSE: To prevent infection. 

COMPOSITION: In liquid form, it contains povi- 
done-iodine (1 per cent iodine). 

INDICATIONS FOR USE: Cuts, burns and abrasions; 
skin and vaginal infections; preparation for sur- 
gical intervention and for injection. 

DOSAGE AND ADMINISTRATION: Topically. 

HOW SUPPLIED: Pint bottles. 

PRODUCER: Tailby-Nason Co., New York. 
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of increasing your net income and building personal 
capital . . . in the face of today’s high tax structure | 
JULY 1958 


Kentucky Eases The Rules On Gifts To Children - Effective 
July 1, Kentucky joined the states which permit gifts to minors 
using a custodian account. In that State, it will no longer be 
necessary to use a trust when you make a gift of securities toa 
child. You can appoint a custodian for the child, then give securi- 
ties to the custodian to hold in behalf of the child. 

On a gift to a custodian account, the Internal Revenue Service 
has agreed these are the favorable tax results. The gift to the 
custodian account qualifies for the gift tax exclusion. That means 
up to $6,000 (with spouse's consent) can be given each year to 
each child without incurring any gift tax liability. Income pro- 
duced by the gift securities is taxed to the child, if taxed at all. 
As a practical matter, if the child had no other income, income 
produced by the custodian account would have to exceed $675 a 
Z year before any tax would be due. If the child is under 19 or is 
attending school, the child still can qualify as the dependent of 
the parent even though the parent made the gift to the custodian 
account and such account produces substantial income. 

Mississippi and Louisiana are two other states which are 
considering enactment of legislation to-permit gifts of securities 
using custodian accounts. If such states take favorable action, 
use of a custodian account to make a gift to a minor child would be 
permitted in all states except Illinois, Iowa, Maine and Oregon. 


One Real Benefit Of Group Life Insurance - is the reduction 
in premium cost possible through such group coverage. Normally 
though, the doctor will not be able to qualify for such group cover- 
age. In fact, group coverage of professional men may be prevented 
by State law. For instance, group insurance covering members of 
a professional society is not possible in New York State. Neverthe- 
less more than 250 attorneys, members of the Westchester County 
Bar Association in that State were able to get, in effect, group 
: coverage. Similar coverage might be possible for the doctor throug 
his professional society or association. Here's how the New York 
attorneys secured coverage. 

Coverage was offered only on a guaranteed - issue basis. At 
least 215 attorneys, members of the association, were required 
to take out insurance, or no coverage would be issued. Agents 
representing one company individually approached members of the 
bar association. As a result, more than 250 attorneys took out 
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individual renewable term policies in the amount of $10,000 each. 

Under current law, life insurance is tax sheltered. The 
premiums paid on any policy must come out of after tax income. 
So there is a real saving - a saving in after tax dollars - whenever 
premium costs can be reduced. Group insurance is one way to 
reduce premium costs. 


* * 


Expenses Of A Doctor On Vacation Trip - were allowed in 
part as a tax deduction. When you take a trip which is connected 
with your practice but also includes a vacation aspect, you run the 
danger that an auditing agent will not allow you deduction for any 
part of your expenses. But if you can show that your trip was not 
exclusively for pleasure, ‘ou can secure a deduction to the extent 
travel is related to your practice. 

A doctor attended a medical convention at Atlantic City. The 
convention lasted 5 days. After the convention ended, he took a trip 
to Bermuda. The trip was sponsored by the American College of 
Physicians. Medical discussions were held on the boat but they 
were of short duration. The doctor deducted all his convention ex- 
penses and also the entire cost of his Bermuda trip. On tax audit 
of his return, auditing agent refused to allow deduction for any part 
of Bermuda trip costs. A court permitted the doctor to take all his 
convention expenses and 20% of costs relating to the Bermuda trip. 

While the court believed that part of the Bermuda trip related 
to the doctor's practice, it thought that the trip was primarily taken 
as a vacation. If you are faced with a similar tax problem and the 
Revenue Service offers to settle on a reasonable basis, it might be 
advisable to accept the settlement offered. In this case, after the 
doctor decided to litigate the tax matter, the Service offered to 
allow him 20% of his Bermuda trip costs. In litigation, the doctor 
was not able to increase the amount allowed as a deduction. The 
settlement offer was allowed to stand. 


When The Doctor Furnishes His Office - he will have sub- 
stantial capital outlays for equipment, furniture, etc. Since such 
items generally have a useful life of more than one year, financial 
drain due to large cash expenditures is not reduced by offsetting 
current tax deductions. How can the doctor minimize cash outlay 
while also securing current tax deductions on any reduced spending ? 

You might check with business concerns in your area for 
those which will sell or lease needed fixtures depending upon wish 
of customer. The number of concerns which will lease capital 
items needed by a doctor is increasing. For instance, a large car- 
pet store in New York City is directing a new advertising campaign 
towards the professional man, It offers to lease carpeting needed 
for a professional suite on a 3 year lease with the professional man 
selecting pattern, color, fibre, etc. 

In the long run, it will cost more to lease than to buy outright. 
But the rental arrangement reduces the cash outlay required current- 
ly and current tax offsets are allowed on reduced spending through 
rent deduction. 
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When The Medical Partnership Or Clinic Moves - to a new 
location, moving costs can run high, particularly for the larger part- 
nership. If you and your partners contemplate a move, here's a 
method by which you might cut down moving expenses. A signifi- 
cant part of your moving expense will be for planning removal, 
tagging and marking equipment, packing furniture and fixtures, 
marking floors at new location for equipment placing, unpacking 
and arranging equipment at the new location, and finally installa- 
tion of equipment. 

Normally, unless you ask him to do so, your mover will 
not invoice you separately for the above costs. But if you have such 
cost items separately invoiced, you avoid transportation tax which 
otherwise would apply to such cost items. 


* * 


When Your Property Is Damaged By Casualty - any result- 
ing loss can be taken as an ordinary tax deduction. That is so 
regardless of whether the property is used for personal use (e.g., 
your residence) or to provide income (e.g., investment real estate). 
Deduction for casualty losses is specifically provided for in the 
Internal Revenue Code. 

To get deduction for your casualty loss though, the owner 
must meet certain tax requirements. One of these requirements 
deals with proof of the amount of loss. Burden is on the owner to 
prove the amount. 

Where casualty has inflicted severe property damage, it 
may be advisable to hire an appraiser in order to prove the amount 
of loss. Is the owner also entitled to a deduction for any fee he pays 
such appraiser? In the past, tax experts had taken the position that 
such fees were deductible, but they had no specific authority for 
taking such position. 

Now, the Internal Revenue Service concedes that deduction 
for such fees is permissible. Since the burden is on the owner of 
the property to prove the amount of loss suffered, he can take ap- 
propriate steps to ascertain damage. In so doing, he may require 
the services of an expert. He therefore is entitled to deductions 
for payments made to such expert. 


Take A Credit Rather Than A Refund - for any overpayment 
of tax liability. That advice is frequently given. Here's why. 

Our income tax law incorporates a pay-as-you-go feature. 
The average employe pays his income tax liability currently by 
means of withholding tax on his salary. The self-employed individ- 
ual makes similar payment through declaration of estimated tax. 
Neither method of payment is a foolproof one. Taxes paid during 
the current year may be insufficient to meet final tax liability. Or 
such tax payments may exceed final tax liability with the result that 
the taxpayer will have overpaid tax due. In the latter situation, the 
taxpayer is given a tax election. On the return form, he may re- 
quest a refund of a tax overpayment or he may ask that such over- 
payment be credited against next year's tax. 

If the overpayment of tax is substantial so that a large refund 
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would be due, the Internal Revenue Service will audit the return for 
accuracy before paying any refund. That is policy established under 
a prerefund audit program instituted a few years back. What con- 
stitutes a large refund which will call for a prerefund audit? In the 
past, a refund claim of $200 or more required an audit. 

The $200 amount has become too well known. Recently, 
Commissioner Harrington intimated that the refund amount which will 
require an audit will be varied from year to year. So there is no 
certainty that refund claim for less than $200 in the future will mean 
avoidance of a prerefund audit. 

Where a taxpayer who has overpaid requests a credit for the 
overpayment of tax his return still may be audited. But it will not be 
audited solely because he has overpaid income tax for that year as 
might happen if he requested a refund rather than credit. 


* * * 


When Does A Person Qualify As A Dependent - for tax pur- 
poses? This basic question still causes confusion in some situations. 
The Internal Revenue Service recently commented upon several in- 
volving dependents. 

(1) A daughter who has reached 19 graduated from school 
this past June. She is now gainfully employed, and will continue to 
work throughout the remainder of the year, earning more than $600. 
She is living at home. Other than paying for some incidental cloth- 
ing, she makes no contribution toward family living costs. Does the 
daughter still qualify as a dependent of the parent this year? 

In all probability, the answer is yes. During the first half 
of the year - more than 5 months - she was attending school, and was 
supported by the parent. Because of such earlier contributions, the 
parent presumably will be her chief support during the current year. 
And since she was in school attendance for more than 5 months, her 
age and income during the year do not deprive the parent of depend - 
ency credit. 

(2) Assume that immediately after graduation the daughter 
moved out of the family residence and established separate living 
quarters. Now, the bulk of the daughter's earnings go toward her 
living needs rather than into a savings account. Under those circum - 
stances, dependency credit for the daughter would probably be lost. 
Her contribution to her support over the second part of the year would 
probably exceed that made by her parent over the first part of the year. 
As a result, the parent probably would not qualify as chief support of 
the daughter. 

(3) A mother owns a small piece of real estate which pro- 
duces $610 a year in gross income. But after expenses, the proper - 
ty produces only $500 a year in cash income. Her son contributes 
$1,500 a year towards her support. Even though he is his mother's 
chief support, he can't claim her as a dependent. Except in the case 
of a child, dependent's taxable income can't exceed $600. Here the 
mother has taxable income ($610 gross rentals) in excess of $600 a year. 

If the mother sold her real estate and invested proceeds in tax 
exempt bonds, her real income might not change but her taxable income 
would fall below $600. She'd be a dependent of her son. 


Now available at cost — $1.50 — 3-ring loose-leaf binder to hold 24 monthly Lasser reports. Made of 
blue simulated morocco grain leather; non-soil finish with embossed cushion edge. Send check with 
name and address to POSTGRADUATE MEDICINE, Essex Building, Minneapolis 3, Minnesota. 
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Personal Diary 

and Observations on 
Medical Life 

by MORRIS FISHBEIN, M.D. 


May 1—A labor holiday all 
over Europe. So drove up to 
Fiesole, lunching outdoors in 
brilliant sunshine, with a view 
of the hills. Next drove about the 
city visiting once more Michel- 
angelo square with its sculpture 
of David. Then to see the Jewish 
synagogue, largely destroyed by 
the Nazis and now almost wholly 
restored. Thereafter to tea in the 
Liberty square, and in the eve- 
ning to dine at Paoli’s. 


May 2—Driving to Bologna 
over the mountains and stopped 
to eat at the Pappagallo, where 
the treatment was courtesy itself. 
Then to see the famous Univer- 
sity of Bologna, where studied 
Copernicus and Dante. Next, driv- 
ing to Venice and rode in the 
gondola to the Royal Danieli. 


May 3—To the glass factory 
of Salviati, viewing the making 
of goblets and then with Signor 
Molon, by special dispensation, 
to two rooms which house nine 
million dollars’ worth of rare 
glass and mosaics. 


May 4—FEarly awake and to 
visit with the ladies the linen es- 
tablishment of Mazzaron, spend- 
ing some hours in admiration of 
the artistry displayed in this me- 
dium. After luncheon embarked 
in a gondola and did the tour 
of the canals, stopping en route 
to see again the famous Ascen- 


sion of Titian, the carvings of 
Canova, and paintings by Bellini. 


May 5—In the lobby met 
Lieutenant Governor Chapman of 
Illinois making the grand tour 
with his lady; also met the Eck- 
house family. By motorboat to 
the great garage housing 10 thou- 
sand motor cars on the outskirts 
of Venice. Then with chauffeur 
Angel Graffieti to Padua. Here 
first to the great building hous- 
ing the departments of chemis- 
try, pharmacology and toxicolo- 
gy to meet Professor Maruji and 
met also Professor Michele Ars- 
lan, who had just returned from 
a conference on speech in Chi- 
cago. He is director of the de- 
partment of otorhinolaryngoiatri- 
ca and especially interested now 
in the use of ultrasonic vibrations 
to destroy the labyrinth and to 
mobilize the stapes. Next to the 
old university, accompanied by 
Professor Maruji and Dott. An- 
drea Bosatra, who did postgradu- 
ate work in England. Here was 
the ancient anatomic amphithe- 
ater where Harvey studied. Here 
were relics of Galileo, Bartholin, 
Magendie, Eustachio and many 
more of the great names of medi- 
cine. This great shrine of early 


. medical teaching is preserved as 


such a shrine should be, but far 
too few visit it. Next driving on 
to Lake Garda to view the re- 
mains of the ancient castle at 
Sirmione. For luncheon at the 
Grand Hotel Terme. To Brescia 
and on the autostrada to Milan. 


May 6—In Milan and first 
for a ride about the city, being 
impressed particularly by its tre- 
mendous growth. The great ca- 
thedral is like all the great cathe- 
drals in process of repair but 
replete with innumerable beau- 
ties. To the Museum of La Scala 
and there were mementos of 
Puccini, Verdi, Donizetti and 


Caruso, and a great bust of Tos. 
canini, who made many com. 
posers immortal. In the afternoon 
among the wonderful shops of 
Milan, lunching at Salvati’s in 
the Arcade. In the night to La 
Scala where was sung “L’Elisir 
d’Amori” with Di Stefano. 


May 7—FEarly awake in Milan 
and did my daily stint of writ- 
ing and departed for the shops 
to look at garments for the 12 
grandchildren, including sweat- 
ers made by Spagnoli. Then to 
purchase ties in grenadine, which 
are the vogue. Thereafter to 
luncheon in Motta’s, who makes 
wonderful sandwiches, open- 
faced and closed, and fine cas- 
sata. In the afternoon by S.A.S. 
plane to Copenhagen, with the 
best service old Pepys has ever 
had on a plane, and arrived 
in Copenhagen feeling mellow. 
Thereafter to the Europa Hotel. 


May 8—All the morning 
working at the paper on “The 
bibliography of surgery.” In the 
meantime Mistress Pepys with 
Elizabeth Goettsche deploys to 
the Royal Copenhagen; Bing and 
Grondahl, Michelsen, Dragstedt, 
George Jensen and many others 
greet her with a satisfaction only 
exceeded by her own in being 
there. At night driving to the 
home of the family Ragoczy, 
where a wonderful dinner in 
company with Orskovs, Nissens, 
Clemmesens, Muncks and the 
children. There was much discus- 
sion of cancer, poliomyelitis, 
rheumatoid arthritis, WHO, gov- 
ernment medicine, medical edu- 
cation and such until midnight. 


May 9—This morning pre- 
paring copy for Good House- 
keeping and catching up with 
mail. At noon came Johannes 
Clemmesen to bring old Pepys 

(Continued on page A-138) 
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up to date on cancer statistics in 
Denmark. Then by the evening 
plane on KLM to Amsterdam. 
Met by Warren and van Ton- 
geren and off to the Amstel Hotel. 


May 10—At 5 a.m. a concrete 
mixer, a steam roller and 25 men 
with pounders and scrapers went 
to work on the street—enough 
said. Today we are moved to the 
side of the hotel facing the Am- 
stel River. Now to the shops, buy- 
ing bulbs and books. In the eve- 
ning with the ladies to dine at 


the Lido. 


May 11—Farly to a meeting 
with Professor Woerdeman, Rec- 
tor Magnificatus of the Univer- 
sity of Amsterdam, Sir Heneage 
Ogilvie, Warren, van Tongeren 
and Cauverien to consider many 
problems of Excerpta Medica. In 
the evening all to Napoleon, res- 
taurant-rotisserie. 


May 12—All morning with 
the chief editors and the staff and 
also Dr. Clayton Jones, formerly 
of the Lancet, and Dr. Berntrop 
to work out the editing of our 
new section for the general prac- 
titioner. For luncheon to the For- 
mosa and in the afternoon came 
Drs. Vinken, van Herpen, Mie- 
dema, Bangma and de Jager to 
consider the problems of reha- 
bilitation and gerontology, for 
which new sections will soon ap- 
pear. Then a farewell dinner at 
the Amstel. 


May 13—With Mrs. Pepys 
aboard a Cadillac and guided by 
chauffeur Buck to Utrecht. En 
route out of Amsterdam we 
stopped to see the Anne Frank 
house, where an artist named 
Anton Witsel was busily engaged 
in depicting sympathetically inci- 
dents from her life and the Am- 
sterdam of the German terror. 
Then to Nijmegen and Germany, 
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following the Rhine to Cologne, 
and on to the Hotel Konigshof in 
Bonn, built just in 1956. 


May 14—Farly awake and in 
the shops, seeing Rosenthal and 
Dresden china, visiting a place 
called Der Puppenkonig for 
amazing selections of toys and 
dolls. On to Aachen to stop for 
luncheon at a resort called the 
Quellenhof, which gives spring 
water and radiation treatments 
and baths and aerosols, the last 
being a modern touch. So into 
Belgium, seeing the busiest 
Liége ever. All of the roads 
marked with signs indicating 
places where deaths and _ acci- 
dents have occurred. To Brussels 
to a new hotel called Residence 
Avenue Louisa, which is gracious, 
and then to the Hotel Metropole 
to meet Milton and Sylvia Lasdon 
for dinner and there saw Admiral 
McIntire and Max Thorek enter- 
taining surgeons from far and 
near, including from the U.S.A. 
Claude Hunt of Kansas City and 
Harry Bacon and Joseph Mon- 
tague, and from Vienna J. Arthur 
Kline, and from London Brails- 
ford and Blond, and all quite 
merry, for some 800 have regis- 
tered for the European Federa- 


- tion of Surgeons as well as the 


World’s Fair. 


May 15—The meeting begins 
with the usual speeches and so 
off to the World’s Fair in a driv- 
ing rain. Here amidst a tremen- 
dous crowd, for it is Ascension 
Day and nobody is working ex- 
cept traffic and food. The Ameri- 
can exhibit is delicate and full 
of new methods of display of the 
delights and rapid growth of the 
great free nation. The Russian 
exhibit is massive, with great 
statues of Lenin and _ portraits 
and quotes and not a word of 
Stalin. Machinery, the god of the 
soviets, bulks large everywhere. 


Tried the transportation: bi- 
cycle-motivated chair and an 
overhead cable carrying buckets, 
and skipped the helicopter. The 
Belgian Congo exhibit was inter. 
esting and the Restaurant Hon. 
groise appetizing with goulash 
and spaetzle. In the evening to a 
cocktail party in the city hall and 
dined at The Directoire. 


May 16—FEarly awake and to 
the Exposition in a driving rain, 
which hardly seems to dampen 
the ardor of the visitor. Again to 
the American and Russian shows 
and observed that the latter is 
the only nation to have on sale 
souvenirs, candies—with hardly 
a flavor or the smooth consisten- 
cy of Dutch, Italian or American 
concoctions—scarves, aprons and 
dolls. The great Netherlands ex- 
hibition includes live cows, sheep 
and chickens, dairies, the potato 
business and great masses of tu- 
lips, hydrangeas and hyacinths. 
The building of Finland is artis- 
tic with modern furniture, glass 
and architecture. The Norwe- 
gians display simply the Viking 
tradition of seagoing and ex- 
ploration and the first airplanes 
to carry travelers over the North 
Pole. Thailand and Indonesia 
have characteristic buildings and 
art. So being weary, again in the 
motorized bicycle carts for a tour 
of the vast grounds. Then at 
night to dine at the Metropole 
with the Marino-Zucos. 


May 17—To the meeting of 
the European Federation of Sur- 
geons, where were symposia on 
fractures of the arms and on rec- 
tal and colon surgery, with some 
hundreds in attendance. The ex- 
hibits revealed little of newness 
except the Belgian poliomyelitis 
vaccine and combinations of 
ataractics on which medication 
leans heavily. In the afternoon 

(Continued on page A-142) 
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the Exposition won again in the 
battle for attendance. The ortho- 
pedic surgeons held forth in one 
section, discoursing principally 
on deformities. In another, E. 
Grace of Brooklyn told how he 
treats osteomyelitis with infusion 
of penicillin and streptomycin; 
Alfred Strauss of Chicago and 
Palm Springs emphasized elec- 
trocoagulation of cancers as a 
means of inducing autogenous 
immunity; H. Filhoulaud of 
France told how he treats burns 
in children, with a record of 45 
severely burned patients, of 
whom three died. M. Simon of 
Poughkeepsie presented beauti- 
ful diagrams of a variety of ap- 
proaches to the thyroid gland to 
protect recurrent nerves; Bou- 
vier of France described a case 
of a three month old infant on 
whom he operated successfully 
to treat eventration of the dia- 
phragm, which was congenital. 
Dr. Pepys spoke on surgical bib- 
liography, pointing out that there 
are now 395 periodicals in at 
least 25 languages devoted to sur- 
gery, with about 40,000 articles 
each year. The progress of sur- 
gery has been from simple me- 
chanics to a recognition of pa- 
thology as a basis for surgery 
and the modern trend toward 
physiology and biochemistry. 
New methods of communication 
are needed to keep clinical prog- 
ress abreast of research. Dr. R. 
L. Marsh of Los Angeles dis- 
cussed thyrotoxicosis and told of 
the method of teaching with re- 
cordings and projections. In the 
evening to a banquet attended 
by some 600 in the great museum 
of tapestries, delft and ancient 
glass. Dr. Georges van Keerber- 
gen, presiding, presented Dr. Max 
Thorek with a model of the fa- 
mous micturating manikin. Old 
Pepys again greeted Hugh Beat- 
on of Ft. Worth, Raymond Dar- 
get of France, A. Nicolet of Bern, 
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Sondervorst of Louvain, Claude 
Hunt of Kansas City, and all the 
lovely ladies. 


May 18—This morning to 
the city and found a great parade 
of students marching 20 abreast 
through the boulevards, carrying 
strangely a sign which read “No 
criticism of the professors,” and 
it appeared that they were right- 
ists who were opposing the leftists 
in the current election, and the 
leftists oppose the professors. 
While waiting, Mistress Pepys 
met Dr. Glorieux, with whom we 
renewed old times, and then to 
the Fair, visiting new exhibits, 
particularly of Finland and Bra- 
zil and the lesser nations. 


May 19—By car through the 
beautiful countryside of Brussels, 
coming at last to Luxembourg 
and the Grand Brasseur which is, 
while old, the best of Luxem- 
bourg. Here encouraging devel- 
opments are the buildings and 
the schools and the houses of the 
Central European Council for 
Coal and Steel; Luxembourg 
hopes to secure also the Euro- 
pean Trade Council. Again to 
see the great cemetery where lies 
the body of General Patton. 


May 20—All this day en route 
to Paris, after ambassadorial at- 
taché Freeman told us the reports 
from Paris were not alarming 
and recommended that we stay 
away from crowds. Coming into 
Paris we lost our way, but came 
at last to the Royal Monceau. 


May 21—Today in the shops 
and along the boulevards, observ- 
ing the innumerable police and 
military personnel who guard the 
peace of Paris. In the evening 
to dine at the Copenhagen. 


May 22—All this day reading 


and viewing exhibitions. In the 


afternoon to make a tour of the 
city, with special emphasis on its 
history. 


May 23—At noon to luncheon 
in Madame de Sevigny’s Salon 
de Thé, and then to stroll along 
the Champs Elysées. Then on to 
Mme. Daisy Sorene, who cos- 
tumes American ladies accom. 
panied by husbands—or maybe 
they are not—and the latter stroll 
impatiently about the salon look- 
ing at the pictures during the fit- 
tings. In the evening to the Royal 
Monceau came Dr. Jean Meyer 
and Olivier and the ladies to dine. 


May 24—In the morning to 
the Horologerie Lavigne to see 
some masterpieces of the clock- 
maker’s art. In the afternoon to 
tour the city again for the joy of 
its historic spots. And in the 
night to the Lido for the delight 
of the palate and the auditory 
and visual but not the olfactory 
senses. 


May 25—Packing, and with 
our driver of last year—who was 
accidentally assigned to us—to 
LeBourget airport, complying 
with the nuisance of the airport 
tax. Then by the efficient and 
gracious BEA Viscount to Lon- 
don. Welcomed at Claridge’s. 
still to my mind best and most 
dependable of hotels. To dine at 
Scott’s on roast beef and York- 
shire pudding, and to walk New 
Bond Street, Regent Street and 
Piccadilly. 


May 26—Whitsun—a Euro- 
pean national holiday—and, as 
usual, a pouring rain in London. 
For afternoon tea with Nicolas 
and Domna Dontas, who will 
soon be off to America, and 
along came Nat Goldstein and 
his lovely lady, their son now be- 
ing in the National Heart Insti- 

(Continued on page A-144) 
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tute in Bethesda, and we talked 
of the Einstein College in New 
York and research and heart sur- 
gery. Thereafter to Covent Gar- 
den, where the most lavishly pro- 
duced and best “Don Carlos” of 


Verdi ever we have seen or heard. 


May 27—To the Royal Socie- 
ty of Medicine, meeting there 
the secretary Mr. Hewitt, and the 
librarian Mr. Wade. The library 
receives something over 1200 
medical journals. Mr. Wade was 
bemoaning the lateness of the 
“Index Medicus,” of which he 
had just received the last number 
for 1955. In the afternoon to a 
cocktail party given for old Pepys 
and his lady in the hall of the 
Royal Society, where came Sir 
Geoffrey and Lady Marshall, 
Sir Clement and Lady Price 
Thomas, Sir Francis Walshe, 
whose medical writing old Pepys 
greatly admires, Sir Heneage 
Ogilvie, Drs. and Mmes. T. Caw- 


As soon as he is told? 
It’s hearing (he’s incredulous) 
His doctor has a cold. 


To think that he, with all he knows, 


With every sort of pill, 


Should have the rank incompetence 


To let himself get ill! 


The doctor, meanwhile, sees no joke, 


No smile is on his mug, 


To hear the patient jest from whom 


He knows he got the bug. 


¢ Medical /fuse 


WANT TO HEAR SOMETHING FUNNY? 


What makes a patient laugh and laugh, 
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thorne, G. E. W. Wolstenholme, 
C. Wentworth French, W. A. R. 
Thomson of the Practitioner, 
Hugh Clegg, editor of the British 
Medical Journal, Lawrence Abel, 
E. C. Warner, Mr. Hewitt and 
Mr. Wade. 


May 28—In the morning at 
my writing and visited Selfridge’s. 
In the afternoon to the shops, 
especially Harrod’s. At noon 
came Dr. Bradley of the Minis- 
try of Health and Ritchie Russell 
of Oxford along with Clegg and 
Hewitt to begin plans for the 
next International Poliomyelitis 
Congress. Then in the evening to 
see the play “Roar Like a Dove.” 


May 29—To lunch came the 
Peter Warrens, Sir Heneage 
Ogilvie and Clayton Jones to con- 
fer on our new publishing proj- 
ect. Then on to Foyles’ and pur- 
chased several armfuls of books, 
principally medical biographies 


The tumor which is called “benign” 
Is really not so very fine. 


and fiction. In the evening to 
dine with William Benjamin and 
Susan and also the Collinses. 


May 30—This being Memo. 
rial Day, some services held 
throughout London but all pre- 
cluded in Paris. At noon came 
Lawrence Abel and for three 
hours we discussed problems of 
surgery, medicine, politics in and 
out of medicine, and the rela- 
tionships of the Royal College of 
Surgeons and of the various sur- 
gical organizations in America. 
And thereafter to tea came the 
Benjamins with tiny Susan. At 
night to dinner at Le Coq D’Or. 


May 31—All this day at the 
packing and the assembling of 
the parcels. At night to London 
airport sitting for many hours 
until 3 A.M. while repairs were 
made by BOAC on an American 
DC-7C, and then at last off for 
the flight over the Atlantic Ocean. 


RICHARD ARMOUR 


THE BENIGN TUMOR 


Don’t picture a goodhearted fellow 


That jiggles like a bowl of JELL-0®. 


Don’t think it genial, kindly, jolly, 


As courteous as Walter Raleigh. 


Though called benign, this kind of tumor 


Is quite without a sense of humor, 


And you should treat it, I suggest, 
Like any uninvited guest. 
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